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6. Lescuraea stenophylia (Ren. & Card.) Kindb. Eur. & N. Am. Bryin. 
26, 1896. 7 

Leskea rigescens Wils. Ms. (nomen nudum). 

Lescuraea rigescens B.S.G. Bryol. Eur. fase. 46-47. 1851 (nomen 
nudum ). 


Hypnum radicosum var. gracilis Lesq. & James, Man. N. Am. Mosses 
320. 1884. 


Pseudoleskea stenophylla Ren. & Card. in Roell, Bot. Centralbl. 44: 421. 
1890. 


Lescuraea imperfecta C. Muell & Kindb. in Macoun, Cat. Can. PI. 6: 
170. 1892. 


Pseudoleskea rigescens Best, Bull. Torrey Club 27: 232-233. 1900. 

Plants in loosely spreading mats, green to yellow green; stems prostrate, 
branching irregularly, rhizoids in tufts; branches mostly straight, rarely 
somewhat curved at ends; paraphyllia usually numerous, filamentous or 
lanceolate. Stem leaves straight and symmetric or nearly so, gradually 
long acuminate with acumen normally longer than body of leaf, lightly 
plicate, decurrent, reaching 1.6 x 0.5 mm., but usually smaller, mostly about 
1.2-1.4 x 0.3-0.4 mm.; margin entire or serrulate at apex, revolute at base ; 

+ midrib ending below apex; alar cells quadrate ; median cells of stem leaves 
long and narrow, mostly 25-45 x 6-8 ,», but in small forms often shorter ; 
basal cells shorter than median ceils. Branch leaves smaller, usually serru- 
late, sometimes revolute at base of acumen as well as at leaf base, more 
strongly papillose. Papillae common on both sides of lamina and back of 
midrib, rarely wanting, formed on cell wall at upper end of cell over lumen 
and sometimes extending over end wall. 

Sex organs and bracts similar to those of L. patens; seta 5-10 mm. long; 
capsule typically erect and symmetric, urn 1—1.5 x 0.7 mm.; teeth of outer 
peristome united to form a dark band about three joints wide; lamellae and 
fine horizontal lines as in L. patens; band of endostome no more than one 
sixth the length of peristome ; segments somewhat shorter than teeth, quite 
narrow, typically without a keel; cilia entirely lacking; spores minutely 
papillose, 14-18 » (figs. 66-77). 

Type: Washington, Roell 672, (holotype probably PC, isotype NY!). 

Found on branches of living trees such as alder, willow and maple, 
rarely on twigs on the ground. Alaska, British Columbia, Alberta, Wash- 
ington, Oregon, Idaho and Montana. 

Illustrations :—Best (1900) pl. 8, f. 10-16, 32, 33; Sharp (1934) pl. 54, 
f. 10-16, 32, 33. 
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Representative specimens examined :—Alaske, Yakutat Bay, Trelease 
1759, 2056; Muir Glacier, 1782, 2442, 2452, 2453; Glacier Bay, Point 
Gustavus, Coville & Kearney 753; the seven specimens listed above are from 
the Harriman Expedition (MO); Whittier, Lat. 60° 46’ N., Long. 148° 





Fies. 66-77. Lescuraea stenophylla. Fias. 66-68, Drummond. Musei Am. 225, type 
of P. rigescens. Fia. 66. Stem leaf.x 38. Fig. 67. Basal cells of stem leaf from midrib 
at left to fold at right.x 360. Fie. 68. Median cells of stem leaf. 360. Fies. 69-77, 
Lawton, 2590. Fic. 69. Stem leaf.x 38. Fic. 70. Median cells of stem leaf. x 360. 
Fie. 71. Branch leaf.x 38. Fic. 72. Revolute margin near apex of branch leaf. x 360. 
Fig. 73. Longitudinal section of cells near apex of branch leaf.x 360. Fie. 74. Cells 
of acumen of branch leaf to show papillae. x 360. Fic. 75. Dry capsules. x14. Fig. 76. 
Moist capsule.x 14. Fic. 77. Part of inner peristome. x 175. 


41’ W., Harvill 518, 571 (MICH) ; Kodiak Islands, Port Vista, Raspberry 
Island, Eyerdam 875 (S-PA, MICH, LAWTON); Aleutian Islands, Holtz 
Bay, O’Donnell Valley at 200 ft., M. B. Howard 752 (MICH, US) ; Yakutat 
along Ophir Creek, Stair & Mazaika 4896, 4903, 4911, 4912, 4916, 5047, 
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5152, 5156, 5159, 5161 (MICH). British Columbia, Portage River about 
Lat. 52° N., Long. 118° W., Drummond, Musci Am. 225 in part, type of 
L. rigescens (NY) ; Revelstoke, west side of Columbia River, Macoun, Can. 
Musci 489, type of L. imperfecta (S-PA, CAN, WTU); Vancouver Island, 
Beaver Meadows, J. W. Bailey, Aug. 26, 1901 issued by Grout, N. Am. 
Musci Pl. 94 (WTU, US, MICH). Alberta: Cameron Lake, Forum Peak, 
Crum & Schofield 5734 (CAN). Washington: Kittitas Co., Cascade Mts., 
at Keechelus Lake near Easton, 1888, Roell 672 (isotype NY); Mt. Rainier 
National Park, Upper Valley of the Nisqually River, Allen, Mosses of the 
Cascade Mts., 94 (NY, US, MICH, WTU, DUKE, IA); Skamania Co., 
Martha Creek, 1 mile south of Hemlock Ranger Station, Weber 2752 
(COLO, IA); Clallam Co., Olympic Peninsula, Elwha River Valley, trail 
from Olympic Hot Springs to Boulder Lake, Lawton 2590 (WTU, LAW- 
TON); Snohomish Co., 4 miles east of Silverton, base of Big Four Mt., 
Lawton 2600 (WTU, LAWTON). Oregon: Clackamas Co., Mollala, Clacka- 
mas Tree Farm, Becking 5308051 (WTU, LAWTON). Montana: Glacier 
Park, Lake Terry, M. E. Jones 10991 (1A, LAWTON). Idaho: Traille River 
Basin, May 1889, Leiberg 191 (NY, US, MICH). 

This species can be distinguished from L. radicosa by the narrower 
leaves which are less strongly revolute, more gradually acuminate and rarely 
faleate, by the papillae which are over the end of the lumen of the cell at 
least in part, and by the structure of the endostome. L. stenophylla has been 
reported as growing on rocks as well as on trees but many of these reports 
are based on incorrect identifications. Very rarely it is found growing mixed 
with L. patens and L. radicosa on soil, wood and stones around tree bases. 
The typical habitat is on the branches of living trees and the habitat is a 
valuable aid in the identification of sterile specimens. 

Pseudoleskea rigescens was described by Lindberg in 1872 and his de- 
scription precedes that of Renauld and Cardot (Roell 1890) for P. steno- 
phylla; but Lindberg described the capsules as ‘‘obliqua, cernua’’ and he 
gave Hypnum radicosum as a synonym. Lindberg’s description was based 
on Drummond’s Musci Am. 225 which contains both L. radicosa and L. 
stenophylla, but he made no mention of two species in the packet and did 
not differentiate between them. Hagen in 1909 pointed out that Lindberg 
had described P. radicosa and not P. rigescens, although Best (1900) be- 
lieved that the description applied to P. rigescens. To avoid any confusion 
it is desirable to use the name L. stenophylla. 

7. Lescuraea plicata (Schleich. ex. Web. & Mohr) comb. nov. 

Hypnum plicatum Schleich. Crypt. Helv. Exsice. Cent. IV, 27 (nomen 
nudum ). 

Hypnum plicatum Web. & Mohr, Bot. Tasch. 364-365, adnot. Hypnum 
rugulosum. 1807. 
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Brachythecium plicatum B.S.G. Bryol. Eur. fase, 52-54. 1853. 

Ptychodium plicatum Schimp. Syn. Muse. Eur. 527. 1860. 

Lesquereuxia plicata Lindb. Muse. Scand. 36, 1879. 

Ptychodium erectum Culm. Revue Bryol. 11: 89. 1884. 

Pseudoleskea plicata Kindb. Eur. & N. Am. Bryin. 51. 1896. 

Pseudoleskea plicata subsp. rhaetica Kindb. Eur. & N. Am. Bryin. 51, 
1896. 

Ptychodium plicatum var. erectum Culm. in Amann, Culmann & Meylan, 
Catalogue des Mousses Suisse 2: 299. 1918. 

Ptychodium plicatum var. rhaeticum Amann in Amann, Culmann & 
Meylan, Catalogue des Mousses Suisse 2: 299. 1918. 


Large plants in thick mats, green to yellow green or brown when old; 
stems prostrate, profusely branched, with tufts of brown rhizoids; branches 
large, prostrate or suberect, straight or slightly curved at tips; paraphyllia 
numerous, filiform or lanceolate, not branched. Stem leaves imbricate, ovate- 
lanceolate, rather abruptly acuminate with a short or long acumen, sym- 
metrie or somewhat secund and asymmetric, strongly plicate with several 
deep folds, decurrent, 2.5-3 x 0.75-1.0 mm., according to Limpricht (1895) 
reaching 3.5 x 1.5 mm. ; margin entire or nearly so, strongly recurved except 
at apex; midrib strong, ending below apex; alar cells quadrate; median 
cells 35-55 x 5-7 yw; basal cells somewhat broader than median, thick walled 
and pitted. Branch leaves smaller and more often serrulate at apex. All 
cells smooth. 

Perigonial bracts ovate, entire, without midrib or with a faint midrib 
at base, inner ones pointed; antheridia 10-15, paraphyses present; outer 
perichaetial bracts ovate, inner larger, acuminate, midrib weak or none. 
Seta 1.5-2.5 em. long; capsule curved and asymmetric, urn 2—2.5 x 1 mm.; 
operculum with short beak ; outer peristome teeth about 0.5 mm. long, united 
to form a dark band about four joints wide, with well developed lamellae 
and fine horizontal lines except at papillose apex; endostome with basal 
membrane one fourth to one third its length; segments broad, keeled, some- 
times open on part of keel, smooth or somewhat papillose, about as long 
as teeth; cilia none or rudimentary ; spores somewhat rough, 15-20 yp» (figs. 
78-83). 

Type: Switzerland, Schleicher, [V, 27, not seen. This description is 
based on Wartman & Schenk, Schweiz. Krypt. 293 (NY). 

On rocks, usually caleareous, in mountains of southern Europe, Scandi- 
navia and Scotland. 

[Illustrations :—B.S.G. (1853) pl. 555; Braith. (1900) pl. 107 C; Broth. 
in Engler & Prantl (1925) f. 760 A-D. 

Representative specimens examined :—Switzerland: Wallis, Tanney, 
Amann, Sept. 28, 1928, Bauer Musci Eur. 2097b from the type locality 
(NY); Saleve bei Genf, Bernet Sept. 1862 and Churwalden in Tannen- 
wilden, Dr. Killias, 1863 issued by Wartman & Schenk, Schweiz. Krypt. 
293 (NY). Germany: Riesengebirge, der Kleinen Schneegrube, Limpricht, 
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Oct. 1, 1866, Bryotheca Silesiaca 140 (NY). Austria: Tirol, south side of 
Kitzbuehel Horn, Crundwell 111 (CAN, LAWTON). France: Gavarnie, 
Hautes-Pyrenées, Husnot, Musci Gall. 440 (NY). Italy: Prov. Comensis, 
Monte Palanzolo above Palanzo, Artaria, Sept. 29, 1897 (CAN). Scotland: 
Perthshire, Ben Lawers, Wilson 343 (NY, MICH), Crundwell, July 30, 





Fias. 78-83. Lescuraea plicata, Wartman & Schenk, Schweiz. Krypt. 293. Fic. 78. 
Stem leaf.x 38. Fig. 79. Cross sections of stem leaves near middle and above middle. x 
38. Fie. 80. Alar cells of stem leaf.x 360. Fie. 81. Basal cells of stem leaf. x 360. 
Fig. 82. Median cells of stem leaf. x 360. Fig. 83. Capsule. x 14, 


1953 (CAN). Norway: Finnmarkens, Kaurin, Aug. 1894 (CAN). Sweden: 
Jaimtland, C. Stenholm, Aug. 21, 1918 (MICH). 

L. plicata is the largest species of the genus but only slightly larger than 
L. radicosa var. denudata from which it is easily distinguished by the 
strongly plicate leaves and by the pits in the walls of the basal cells. Al- 
though L. plicata has been placed in other genera and other families, for 
example in Brachythecium and in the Rhytidiaceae, it is clear that it is 
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most closely related to L. radicosa. It resembles L. radicosa in the shape of 
the capsule and the structure of the peristome. The paraphyllia are abundant 
and unbranched as in all of the Pseudoleskea subgenus, a character which 
removes it from Brachythecium, a genus without paraphyllia. The members 
of the Rhytidiaceae of Fleischer (1915-1922) and Brotherus (1925) which 
bear paraphyllia have the branched kind as in Hylocomium. The detailed 
drawing of the basal cells of the leaf given by Brotherus (1925) in figure 
760 shows cells which seem to be papillose, but all cells of this species are 
smooth. 


B. Tricholeskea subgen. nov. 

Plantae majores, paraphyllia nulla, folia pilifera; cellulae basilares 
oblongo-lineares, incrassatae, porosae, medianae breviorae, alares quadratae. 
Capsula symmetrica; dentes peristomiales similes dentibus subgeneris 
Psudoleskeae. 

Plants large, paraphyllia none, leaves piliferous; basal cells oblong 
linear, thick walled and pitted, median cells shorter, the alar quadrate. 
Capsules symmetric; teeth of the peristome similar to those of subgenus 
Pseudoleskea. 

8. Lescuraea baileyi (Best & Grout) comb. nov. 

Pseudoleskea Baileyi Best & Grout, N. Am. Muse. Pl. 474, Mar. 1917; 
Williams, Bryologist 27: 92-93. 1924. 

Plants in thin mats, yellow green to brownish; stems prostrate, branch- 
ing irregularly, the branches straight or nearly so; brown rhizoids in tufts, 
paraphyllia wanting. Stem leaves spreading when wet, appressed when dry, 
symmetric or slightly asymmetric, plicate, decurrent, 1.5—2 x 0.4—0.7 mm., 
or rarely to 2.5 mm. long, acuminate from an ovate base; acumen as long 
as base, usually ending in a hyaline hair point which is sometimes recurved 
at apex; margin entire or slightly serrulate at apex, recurved at base and 
sometimes on part of acumen; midrib ending below apex; alar cells quadrate 
or some cells transversely elongate; median cells 16-26 x 9-10 yp, variable 
in size and shape, walls thick and often pitted; basal cells longer and 
narrower reaching 30—40 u in length, walls thick and strongly pitted ; apical 
cells elongate and pitted. Branch leaves similar but smaller, apex shorter 
and more often serrulate. Papillae present, prominent on back of branch 
leaves near apex, the papilla at upper end of cell over cell cavity; upper 
side of leaf smooth or with small papillae. 

Perigonial bracts very concave, entire, without midrib or with a faint 
rib, cell walls sometimes pitted; antheridia several, filamentous paraphyses 
present ; outer perichaetial bracts ovate, short, without midrib; inner bracts 
larger, long acuminate, with weak midrib, cell walls mostly pitted, para- 
physes present. Seta about 1 em. long; capsule symmetric but inclined by 
eurved seta; urn about 1.5 x 1 mm.; outer peristome teeth to about 0.4 mm. 
long, sometimes irregular, plainly lamellate, with fine horizontal lines except 
at apex, united at base, the union variable, forming a dark band 4-8 joints 
wide, about one fourth the length of exostome; endostome with a keeled 
basal membrane about one fourth the length of outer teeth ; segments poorly 
developed, sometimes partly adherent to teeth, keeled, often open on keel; 


cilia none or very rudimentary; spores rough, 16—22 yw (figs. 84-95). 
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Figs. 84-95. Lescuraea baileyi. Fias, 84-92. Bailey, 1916, type. Fies. 84 woe 
Stem leaves. x 38. Fuias. 86, 87 and 88. Basal, median and apical cells of stem leaf. x ; = 
Fies. 89 and 90. Branch leavesx 38. Fie. 91. Apical cells of old branch ema 
Fig. 92. Cells from upper part of young branch leaf to show papillae. x 360. a ae 
Bailey, 1924. Fie. 93. Capsule.x 14. Fie. 94, Part of outer peristome. x 175. Ia. 95. 
Part of inner peristome. x 175. 
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Type: Washington, Bailey, July 19, 1916 issued by Grout, N. Am. Musei 
Pl. 474 (holotype NY!). 

Usually on twigs or branches of trees, sometimes on rock, in Alaska and 
Washington. 

[Illustrations :—Williams (1924) pl. 13; Sharp (1934) pl. 55, f. 1-14. 

Specimens examined :—Alaska: Juneau, A. Mehner 6, Apr. 4, 1904 
(NY); Thumb Bay near Knight Island, Prince William Sound, L. Norberg, 
Sept. 1940 (S-PA). Washington: Cascade Summit, Sunset Trail near 
Snoqualmie Pass, J. W. Bailey, July 19, 1916 issued by Grout, VN. Am. Musei 
Pl. 474 (holotype NY, isotypes US, MICH, S-PA); King Co., Silver Peak 
Trail, Rockdale Creek near the west end of the Snoqualmie Tunnel of the 
Milwaukee Railroad, J. W. Bailey, Aug. 31, 1924, c. fr. (NY); Whateom 
Co., Mt. Baker, J. M. Grant, Aug. 1929 (WTU, IA, LAWTON) ; Mt. Baker, 
Shallert 272, Sept. 9, 1945 (1A); Pierce Co., Mt. Rainier, Commonwealth 
Trail, J. W. Bailey, July 23, 1931 (WTU, IA). 

L. baileyi differs from other species of the genus in having no para- 
phyllia and in having hair points on the stem leaves. The thick-walled pitted 
cells which are longest at the leaf base are outstanding. L. plicata and L. 
atricha have cells with pitted walls but the cells of L. plicata are smooth 
and the papillae of L. atricha are formed by projecting ends of cell walls, 
while in L. baileyi they are over the cell cavities, one per cell. In gameto- 
phyte characters L. baileyi is not closely related to the other species of the 
genus; it resembles Lesquereuria robusta Lindb. (1872) from Japan in 
lacking paraphyllia, in leaf shape, in the hair points on the leaves and in 
the thick-walled pitted cells. But L. robusta has smooth cells and differs 
radically in peristome structure. In the structure of the peristome L. baileyi 
shows a clear relationship to the Pseudoleskea subgenus of Lescuraea. 

Williams (1924) described the capsules from the only fruiting plants 
of L. baileyi which have been collected and he illustrated a well developed 
endostome with broad keeled segments, open on the keel. Using the same 
material, I found the endostome less well developed and somewhat adherent 
to the teeth. More fruiting material is needed to determine the true strue- 
ture of the inner peristome. 

This species may be more widely distributed than present records 
indicate and will probably be found in British Columbia. 

C. Subgenus Lescuraea. 

Plants small to medium sized, paraphyllia from numerous to few or 
none; leaves without hair points; median cells of stem leaves long and 
narrow, basal cells also long but somewhat shorter than the median ; papillae 
wanting or present but never large. Capsules erect and symmetric; peri- 
stome teeth united at base to form a narrow yellow or brown band; lamellae 
wanting except in L. iliamniana; endostome with a narrow basal membrane, 


one tenth or less the length of the inner peristome; segments narrow, not 
keeled, cilia wanting. 
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Type species, Pterogonium striatum Schwaegr. 

9. Lescuraea striata (Schwaegr.) B.S.G. Bryol. Eur. fase. 46-47. 1951. 

Pterogonium striatum Schwaegr. Suppl. Sp. Muse. 1(1) : 103-105. 1811. 

Pterigynandrum mutabile Brid. Muse. Recent. Suppl. 4, Mant. 129. 1819. 

Maschalocarpus striatus Spreng. in Linn. Syst. veg. 4(1): 158. 1827. 

Neckera striata Schwaegr. Suppl. Sp. Muse. 3(1). 1828. 

Pterigynandrum striatum Duby, Bot. Gall. 563. 1830. 

Isothecium striatum Spruce, Muse. Pyren. 93. 1847 in Trans. Bot. Soe. 
Edinb. 3(3): 147. 1850 (not seen). 

Leptohymenium striatum Rabenh. Kryptfil. Deutschl. 2(3): 249. 1848. 

Anomodon striatus Hartm. Skand. FI. ed. 8. 351. 1861. 

Leskea mutabilis Boul. Fl. Crypt. l’Est, Muse. 325. 1872. 

Lesquereuxia mutabilis Lindb. Acta Soc. Sci. Fenn. 10: 247. 1872. 

Pseudoleskea striata Dix. in Dix. & James. Brit. Mosses, ed. 2. 423. 1904. 

Lescuraea mutabilis (Brid.) Hagen, Kgl. Norske Vidensk. Selsk. Skr. 
1908(9) : 53. 1909. 


Plants growing in patches or mats, green to yellow green; stems pros- 
trate, branching irregularly, the stems and branches not curved at tips; 
brown rhizoids in tufts; paraphyllia numerous, filamentous or lanceolate. 
Stem leaves spreading when moist, imbricate when dry, symmetric, long 
and narrow, tapering gradually to a long fine point, plicate, decurrent, 
mostly 1.6 x 0.35-0.6 mm., but sometimes reaching 2 mm. in length; margin 
entire, recurved for most of length; midrib often extending nearly to apex 
but not percurrent; alar cells quadrate; median cells 5-7 » wide and 4-8 
times as long with some cells 70-80 » long: basal cells also long, 3:1 or 
more, not usually pitted. Branch leaves smaller, usually entire, rarely 
slightly serrulate at apex in young leaves. All leaves usually smooth, rarely 
a few papiilae on back of midrib at tips of young branch leaves. 

Perigonial bracts and antheridia similar to those of L. patens; peri- 
chaetial bracts abruptly acuminate, cells long and narrow, midrib weak, 
paraphyses usually present. Seta 5-8 mm. long; capsule erect and sym- 
metric, urn 1.4-1.7 x 0.75 mm.; opereulum conic; peristome to 0.32 mm. 
long; the teeth without lamellae, papillose, united at base to form a narrow 
yellow to yellow brown band 1-3 joints wide; endostome with narrow basal 
membrane less than one tenth its length; segments not keeled, narrow, 
about two cells wide, shorter than the teeth, papillose ; cilia wanting; spores 
papillose, about 16 » (figs. 96-102). 


Type: Germany, Riesengebirge bordering Czechoslovakia and Silesia, 
Germany, collected by C. Ludwig, not seen. Neotype: Germany, Bryoth. 
Sil. Limpr. 179 (NY!). 


On trees in alpine regions of southern Europe. 





1 This will be the correct name in the event that the starting point for moss names 
is changed to Apr. 19, 1801. Bridel published the name Hypnum mutabile in Muscologia 
Recentiorum 2(2): 170-171. 1801. According to Sayre (1957) the date for Bridel’s 
work is May 9, 1801. 
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Illustrations :—Bridel (1801) pl. 6, f. 1; Schwaegr. (1811) pl. 27; 
Schwaegr. (1828) pl. 246; B.S.G. (1851) pl. 459. 

Representative specimens examined :—Germany: Riesengebirge bei St. 
Peter, Limpricht, July 29, 1867, Bryoth. Sil. 179 (NY). Bohemia: Reichen- 
berg, W. Siegmund, June 1858 issued in Rabenh., Bryoth. Eur. 150 (NY). 
Austria: Riesalpe & Staff prope Lilienfeld, Baumgartner 3098 (NY, US). 
Switzerland : Déle, Bernet, Aug. 1862 issued by Wartman & Schenk, Schweiz 
Krypt. 292 (NY). Italy: Nell’Appennino di Garfagnana al Monte Giova- 
rello, Bottini Aug. 1882 issued in Erb. Critt. Ital. ser 2, 1212 (NY). 


L. striata is distinguished by erect capsules and teeth without lamellae, 
by the non-faleate leaves which are usually quite smooth and entire, by the 
very long narrow leaf cells and by the habitat on trees. According to Meylan 
(1938) it may grow on caleareous rock. The transition from median to basal 
cells is gradual and the long basal cells are outstanding. The other species 
of the subgenus Lescuraea also have long cells at the leaf base but the leaves 
are toothed and papillose. The basal cells of L. plicata and L. baileyi are 
long but the walls are strongly pitted. 


10. Lescuraea saxicola (B.S.G.) Milde, Bryol. Siles. 288. 1869. 

Lescuraea striata var. saxicola B.S.G. Bryol. Eur. fase. 46-47. 1851. 

Anomodon striatus var. saxicola Hartm. Skand. FI. ed. 8. 351. 1861. 

Lescuraea saxicola Molendo in Lorentz, Moosstud. 144, 147, 149. 1864 
(nomen nudum). 

Lescuraea insignis De Not. Epil. 216, adnot. 1869. 

Lesquereuria saricola Lindb. Not. Sallsk. Faun. Fl. Fenn. Foérh. 11: 71. 
1871. 

Isothecium striatum var. saxicola Boul. Muse. France 143. 1884. 

Ptychodium decipiens Limpr. Die Laubm. 2: 799-801. 1895. 

Lescuraea frigida Kindb. Eur. & N. Am. Bryin. 26. 1896. 

Pseudoleskea substriata Best, Bull. Torrey Club 27: 233-234. 1900. 

Pseudoleskea striata var. saxicola Dix. in Dix. & James. Brit. Mosses, 
ed. 2. 423. 1904. 

Lescuraea mutabilis var. saxicola Hagen, Kgl. Norske Vidensk. Selsk. 
Skr. 1908(9) : 53-58. 1909. 

Lescuraea mutabilis var. decipiens Moenkem. Die Laubm. Eur. 692. 1927. 

Pseudoleskea frigida Sharp in Grout, Moss Fl. N. Am. 3: 190. 1934. 


Plants in mats, yellow green to brownish, glossy, rather compact due to 
the numerous closely placed branches; stems and branches often hooked at 
ends; rhizoids not numerous, in tufts on main stems; paraphyllia usually 
plentiful at least on stems, filamentous or lanceolate. Stem leaves usually 
somewhat falcate and asymmetric, but sometimes nearly straight, plicate, 
decurrent, 1—1.6 x 0.3-0.7 mm.; well developed stem leaves abruptly acumi- 
nate to a fine point, but such leaves often lacking and all leaves rather 
blunt at apex; margin recurved nearly to apex, entire or serru'ate at apex; 
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Figs. 96-102. Lescuraea striata. Fies. 96-98, Rabenh. Bryoth. Eur. 150. Fig. 96. 
‘ate, Stem leaf.x 38. Fie. 97. Alar cells of stem leaf. x 360. Fig. 98. Basal, transitional and 
im- median cells of stem leaf.x 360. Fies. 99-102, Limpricht, Bryoth. Sil. 179. Fie. 99. 
ther Branch leaf. 38. Fig. 100. Median cells of branch leaf. x 360. Fie. 101, Capsule. x 14. 
EX ; Fie. 102. Part of peristome. x 175 

Figs. 103-107. Leseuraea saxicola. Fies. 103-105, Limpricht, Bryoth, Sil. 79. 
Fig. 103. Stem leaves. x 38. Fie. 104. Basal, transitional and median cells of stem leaf 
with a few of the stem cells at base. x 360. Fie. 105. Branch leaves.x 38. Fies. 106 
and 107, Molendo 63. Fie. 106. Capsule.x 14. Fig. 107. Part of peristome. x 175. 
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midrib ending below apex or nearly percurrent; alar cells quadrate ; median 
cells 32-50 x 6-8 yp: basal cells between the folds somewhat shorter and 
broader, mostly 2—3:1, with rather thick walls which show some pits. 
Branch leaves smaller, serrulate at apex, midrib often percurrent. Small 
papillae formed by projecting end walls present on upper side of lamina 
and back of midrib near apex of branch leaves, sometimes on stem leaves. 

Antheridia and bracts as in L. patens; inner perichaetial bracts to 2 mm. 
long, abruptly acuminate with a short acumen, midrib weak, paraphyses 
present; seta 6-9 mm. long; capsule erect and symmetric, urn 1-—1.6 x 0.6 
mm., operculum conic; peristome double but endostome often poorly de- 
veloped and sometimes adhering to columella; teeth yellow to yellow brown, 
usually smooth but sometimes slightly papillose, about 0.2 mm. long, with- 
out lamellae and fine lines, united at base to form a narrow band 1-2 joints 
wide ; basal membrane of endostome very narrow; segments weak and frag- 
mentary, not papillose; spores about 16 y, finely papillose (figs. 103-107). 

Type: European Alps without definite locality, not seen. Neotype: Tirol, 
Molendo 63 (NY!). 

On non caleareous rock in alpine regions of continental Europe, Scot- 
land and North America in British Columbia, Utah, Quebec, Labrador, 
Vermont. 

Illustrations :—B.S.G. (1851) pl. 459, f.81, B1lb, 82; Braith. (1900) pl. 
107 F; Broth. (1925) f. 654. 

Representative specimens examined :—Germany: Kleinen Schneegrube 
im Riesengebirge, Limpricht, Oct. 2, 1866, Bryoth. Sil. 79 (NY). Tirol: 
Alps, Coldilano et Ornella in Livinallongo, Unio itin. crypt. Molendo 63 
(NY); Tirol, Wattental prope Hall, Schiffner, Aug. 1900 (NY, US). Italy: 
Prov. Comensis, Mt. Camisolo, Artaria, 1897, det. as P. decipiens by Kind- 
berg (CAN). Switzerland: Simplon, Wdlde, July 1903, issued by Bauer, 
Musci Eur. 622a as P. atrovirens and called P. decipiens by Loeske in 1911 
(NY). France: Hautes-Alpes pres d’Abries, July 1875, Husnot, Muse. 
Gall. 576 (WTU). Czechoslovakia: Mont. Leptovke, Pilous 313, Aug. 1947 
(NY); Montes Vysoke Tatry, Pilous 789, Aug. 1948, as P. decipiens (NY). 
Sweden: Lapponica Tornensis, Bjornviken, Jdderholm, July 22, 1914 (NY). 
Norway : Kongswold, Kindberg 279, July 28, 1887 (NY). British Columbia, 
below Hector Mountain, Macoun, Aug. 13, 1890, type of P. substriata (NY) ; 
Wilmer District, Lake of Hanging Glaciers, McFadden, July 23, 1928 
(CAN). Alberta: alpine meadow above Lake Agnes, 3 mi. by trail from 
Lake Louise, Crum & Schofield 5341 (CAN). Quebec: Lac-au-Saumon, Le 
Gallo 2863, July 17, 1949 (IA); Gaspé Peninsula, Table Rock Mountain, 
T. F. Collins, Aug. 7, 1906 (NY). Labrador: Clearwater Lake, coll. A. P. 
Low, July 31, 1896, type of L. frigida (S-PA). Vermont: Mt. Mansfield, 
path to Iee Cave, Lorenz 37, July 6, 1906 (NY). Utah: Dagget Co., Spirit 
Lake, Uintah Mts., Flowers 8197 (UT-F). 

L. saxicola is a rock inhabiting species closely related to L. striata. It 
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differs in having leaves which are toothed, papillose and often falcate. The 
peristome resembles that of L. striata but is less well developed. 

Although specimens cited by Limpricht (1895) for his P. dectpiens 
were not available for study, it seems clear that his species is L. saxicola 
for the following reasons; his description except in respect to the peristome 
and the shape of the capsule fits L. saxicola perfectly ; L. saxicola is common 
in the regions where Limpricht reports P. decipiens; many specimens have 
been determined by various bryologists as P. decipiens but they are all 
sterile and in vegetative structure they cannot be distinguished from L. 
saxicola. 

A study of the type of Kindberg’s L. frigida shows that it is a small 
specimen of L. saxicola, a species which is quite variable in size, with many 
European specimens as small as the American ones. 

In 1900 Best described P. substriata as having few paraphyllia but the 
type which he named, Macoun, Aug. 13, 1890, has many paraphyllia. Best 
cited another specimen under P. substriata, the collection made May 21, 
1898 by Williams at Lake Lindeman. This moss is without paraphyllia and 
should be referred to L. tliamniana. 

11. Lescuraea iliamniana sp. nov. 


Plantae laxe depresso-caespitosae; colore viridi vergentes in fuseum- 
aureum. Caules prostrati, irregulariter ramosi, radiculosi. Paraphyllia 
nulla. Folia symmetrica, 1-1.2 mm. longa, 0.3-0.4 mm. lata; margines 
recurvi, costa valida; cellulae alares quadratae, medianae anguste lineares, 
30-50 » longa, 5-7 y» lata, basilares 16-40 » longa, 7-8 » lata. Dioica, an- 
theridia ignota; seta 8-10 mm. longa; calyptra cucullata; theea erecta, 
symmetrica; externi dentes lamellosi, basi confluentes, interni processibus 
filiformibus brevibus e membrana angustissima. 

Plants in thin mats, from green to yellow green or yellow brown, branch- 
ing irregularly with the branches usually straight at ends, rarely curved; 
brown rhizoids in tufts; paraphyllia none or a very few small ones some- 
times present where branches originate. Stem leaves straight and symmetric 
or nearly so, abruptly acuminate to a fine point or more often gradually 
acuminate to a somewhat blunt apex, plicate, decurrent, 1—1.2 x 0.3-0.4 
mm.; margin entire or minutely serrulate at apex, strongly recurved nearly 
to apex; midrib prominent, usually ending just below apex; alar cells 
quadrate; median cells long and narrow, 30—50 x 5-7 »; basal cells some- 
what shorter and broader than median, mostly 16-40 7-8 y», the walls 
often thick and pitted. Branch leaves gradually acuminate, smaller than 
stem leaves, serrulate at apex, midrib nearly perecurrent or ending below 
apex. Small papillae formed by projecting cell ends present on back of 
midrib at tips of branch leaves and on upper lamina. 

Dioicous, antheridia not found; archegonia on main stems with fila- 
mentous paraphyses; inner perichaetial bracts 1.4-1.6 mm. long, less 
abruptly acuminate than in most species of the genus, the midrib weak or 
wanting; seta 8-10 mm. long; capsules brown, erect and symmetric, the 
urn 1.2-1.4 x 0.55 mm.; operculum conic, calyptra cucullate, about 2 mm. 
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long, falling early; outer peristome yellow, teeth with lamellae and fine 
horizontal lines on basal joints, united at base to form a narrow, dark 
brown band 2-3 joints wide; endostome with narrow basal membrane; 
segments narrow, not keeled, a little shorter than the teeth, not papillose; 
cilia wanting, spores 13-16 » (figs. 108-118). 


Figs. 108-118. Lescuraea iliamniana, Thomas s.n. type. Fies. 108 and 109. Stem 
leaves. x 38. Fig. 110. Alar cells of stem leaf.x 360. Fic. 111. Basal, transitional and 
median cells of stem leaf. x 360. Fie. 112. Branch leaves.x 38. Fie. 113. Apical cells 
of branch leaf showing toothed margin and papillae on midrib. x 360. Fics. 114-116. 
Perichaetial leaves from outer to inner, x 38. Fic. 117. Capsule x 14. Fig. 118. Part 
of peristome. x 175. 


Type: Alaska, Thomas s.n. (LAWTON). 

On rocks in Alaska and British Columbia. 

Specimens examined :—Alaska: Iliamna Bay, southeast of Anchorage, 
on rock, Rhoda Thomas, Sept. 5, 1952 (LAWTON); Aleutian Islands, 
vicinity of Holz Bay, Moore Ridge, Margaret B. Howard 722, Nov. 11, 
1945 (US, MICH). British Columbia: Upper Yukon River District, shore 
of Lake Lindeman, on rock, Williams 557, May 21, 1898, cited by Best as 
P. substriata (NY). 

This species differs from L. striata and L. saxicola in having few para- 


phyllia or none and in the structure of the peristome; the segments are 
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nearly as long as the teeth, the teeth have lamellae and the band of the 
exostome is quite dark in color. It resembles the other species of the sub- 
genus Lescuraea very closely in the cell structure of the leaves. The Japa- 
nese species, L. julacea Besch. & Card. (Cardot, 1911), lacks paraphyllia 
and is so close to this species in the structure of the gametophyte that no 
distinguishing characters have been found, but the structure of the outer 
peristome is quite different. L. iliamniana has yellow teeth with well de- 
veloped lamellae and a dark basal band while L. julacea has brown or yellow 
brown teeth without lamellae and with conspicuous fine horizontal lines 
on the basal joints and vertical lines above. 


EXCLUDED AND DOUBTFUL NAMES 


Lesquereuxia glacialis Amann, Bull. Murithienne 40: 53. 1916-1918. 
Publication and specimen not seen. According to Amann in 1933, Loeske 
identified this moss as a form of P. radicosa. In 1927 Moenkemeyer stated 
that it was probably a form of L. sazicola. 

Pseudoleskea arizonae Williams, Bryologist 33: 20-21. 1930. This moss 
should be called Pseudoleskeella arizonae (Williams) comb. nov. 

Pseudoleskea atrovirens Dicks. Pl. Crypt. Br. f. 2: 10. 1790. Discussed 
under L. patens. 

Pseudoleskea atrovirens subsp. tenella Kindb. Eur. & N. Am. Bryin. 
50. 1896. found in Canada by Waghorne. Kindberg’s specimen not seen. 
In 1900 Best made this a synonym of L. patens. 

Pseudoleskea atrovirens var. brachyclados (Schwaegr.) B.S.G. Dis- 
eussed under L. saviana. 

Pseudoleskea brachyclados subsp. borealis Kindb. Can. Ree. Sei. 6: 20. 
1894; Kindb. Eur. & N. Am. Bryin. 50. 1896. No specimens under this name 
were seen. 

Pseudoleskea Artariae Thér. Revue Bryol. 25: 11-13. 1898. = Pseudo- 
leskeopsis Artariae (Thér.) Thér. Ann. Crypt. Exot. 2: 1-22. 1929. 

Pseudoleskea falcicuspis C. Mill. & Kindb. in Macoun, Cat. Can. PI. 6: 
182. 1892. The three specimens cited by Macoun under this name were 
examined and they are all L. incurvata and the name probably should be 
considered a synonym of L. incurvata; however, other envelopes from the 
Kindberg herbrium under the name P. falcicuspis contain L. patens, L. 
incurvata and L. radicosa. 

Pseudoleskea pallida var. filescens Best, Bull. Torrey Club 27: 228. 1900. 
This variety is very close to or identical with Leskea catenulata var. acumt- 
nata Culmann, Revue Bryol. 40: 50. 1913. In 1953 Crundwell discussed 
this variety and the question of whether it should be considered a variety 
or a species. The species catenulata is now assigned to the genus Pseudoles- 
keella by many bryologists. Because Best’s name precedes that of Culmann, 
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the name of the plant is Pseudoleskeella catenulata var. filescens (Best) 
comb. nov. 

Pseudoleskea rigescens Lindb. Acta Soe. Fenn. 10: 247-248. 1872. Lind- 
berg’s description was based on Drummond, Musci Am. 225, a mixed 
packet. This name is discussed under L. stenophylla. 

Pseudoleskea subfaleata Schimp. in herb. Lorentz, a synonym of L. 
saxicola, teste Milde (nomen nudum). 

Pseudoleskea ticinensis Bottini, Proce. verb. Soc. Toscana Sci. nat. 18, 
gennajo 1891. Publication not seen. Braithwaite (1900) and Limpricht 
(1895) make this a synonym of L. patens. 

Ptychodium affine Limpr. Die Laubm. 2: 802. 1895. This was described 
as without paraphyllia and according to Moenkemeyer (1927) it is Brachy- 
thecium salebrosum. 

The following species described by Amann were transferred by their 
author in 1933 as indicated below: 

Ptychodium trisulcatum Amann, Flore Mousses Suisse 2: 299. 1918. 

Ptychodium pallescens Amann, Bull. Soc. Murithienne 40: 55. 1916-18. 

Ptychodium abbreviatum Amann, Bull. Soe. Murithienne 40: 56. 
1916-18. 

Ptychodium albidum Amann, Bull. Soe. Murithienne 40: 56, 1916-18. 

In 1933 Amann indicated that P. albidum and P. trisulcatum belong to 
the genus Brachythecium, that P. pallescens is a form of P. radicosa and 
that P. abbreviatum is a form of L. saxicola. 


SUMMARY 


1. Lescuraea, Pseudoleskea and Ptychodium are united and the species 
are described under the genus name Lescuraea. 


2. The eleven species found in Europe and North America are described 
and illustrated. 

3. Two new taxa are described, Lescuraea tliamniana from lliamna 
Bay, Alaska and Lescuraea incurvata var. gigantea from the Olympic 
Mountains in Washington. 

HUNTER COLLEGE 

New York 21, N. Y. 
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SOME CYTOLOGICAL EFFECTS OF GIBBERELLIN”? 


C. A. BERGER 


The many interesting physiological effects of gibberellin on plant growth 
have prompted this study of its cytological effects. The few previous studies 
of a cytological nature (Wada 1949, Kato 1955, Sachs & Lang 1957) have 
established cell elongation as the chief cause of rapid shoot growth and have 
indicated the possibility of an increased rate of mitosis in meristematic but 
not in fully differentiated tissues. These studies did not reveal any effects 
of gibberellin on the chromosomes or on the process of mitosis. 

Material and methods. Roots of Allium cepa were immersed in solutions 
of gibberellin® of various concentrations for definite periods. Some were 
fixed immediately and others after definite periods of recovery in tap water. 
It was found that the most pronounced effects were obtained following 96 
hours of treatment with a .01% solution and no period of recovery. Similar 
effects were obtained by shorter periods of treatment, 5 to 12 hours, followed 
by longer periods of recovery, 3 to 4 days. Aceto-orcein smear preparations 
were made in all cases. 

Observations and results. Roots treated with gibberellin were never 
found to contain cells undergoing c-mitosis. The mitotic spindle is not 
destroyed nor is its formation during prophase inhibited. C-metaphase 
chromosomes are not formed and polyploidy does not result from this treat- 
ment. 

Unlike many growth promoting substances such as alpha-naphthalene 
acetic acid, gibberellin does not stimulate resting differentiated cells to enter 
mitosis. There is, however, some evidence that the rate of division may be 
increased in meristematic cells (Kato 1955, Sachs & Lang 1957). 

Gibberellin, in any sub-lethal concentration, does not interfere with 
the process of mitosis and cell division is completed in its presence. Notable 
changes occur in the appearance of the chromosomes at prophase (figs. 1 
to 4) and anaphase (figs. 13, 14) and especially at metaphase (figs. 5 to 12). 
Phrophase chromosomes are larger than in untreated material and their 
spiral structure is more evident (figs. 1 to 4). In late prophase (fig. 4) the 
chromatids are clearly separated from each other. A similar condition exists 
at anaphase (fig. 13). 

1 This investigation was aided by a Grant (G2235) from the National Science Foun- 
dation. 


2 Illustrations published with the assistance of the Lucien M. Underwood Memorial 
Fund. 

3 The gibberellin used in this study was kindly supplied by Merck Sharp & Dohme; 
Chas. Pfizer & Co. and the U. S. D. A. Northern Utilization Research Division, Peoria, 
Illinois. 
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eoria, Fics. 1-6, Photomicrographs of aceto-orcein smear preparations of roots of Allium 
cepa treated with gibberelliv, Magnification x 1750. Fies. 1-4. Prophase stages. Fis. 
5 & 6. Metaphases showing transition from spiral to banded condition, 
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Fias. 7-12. Photomicrographs of aceto-orcein smear preparations of roots of Allium 
cepa treated with gibberellin. Magnification x 1750. Metaphase stages with segmented 
and banded chromosomes resembling the salivary gland chromosomes of the Diptera. 
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2 Fics. 13-16. Photomicrographs of aceto-orcein smear preparations of roots of Allium 

cépa treated with gibberellin. Magnification x 1750. Fies. 13 & 14. Anaphase stages. 

Fig. 15. Tetraploid metaphase. Fic. 16. Metaphase with supercontracted chromosomes. 
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The most striking effect noted was the assumption by metaphase chro- 
mosomes of a segmented appearance (figs. 8, 10 & 11) and in more extreme 
eases of a banded structure (figs. 7, 9 & 12) similar to that found in the 
salivary gland chromosomes of the Diptera. In some cases as in figure 5 
some of the chromosomes show a clear spiral structure while others are 
beginning to show the segmented and banded appearance. Apparently the 
treatment causes the matrix of the chromosome to swell and the coiled chro- 
monema to break at many points giving rise first to the segmented appear- 
ance and finally to the banded condition which can be clearly seen in 
figures 9 and 12. The thinner bands probably represent single gyres of the 
spiral while the thicker ones may represent several gyres, in all cases the 
clear spaces between bands represent breaks in the chromonema since it is 
possible to focus completely through the chromosome in these regions with- 
out encountering a chromonema. Cells with banded metaphase chromosomes 
are able to complete their division as anaphases are found with banded 
chromosomes (fig. 14). 

Very rarely metaphases with supercontracted chromosomes are found 
(fig. 16) and an occasional tetraploid metaphase is seen (fig. 15). These two 
conditions are probably not related to treatment with gibberellin. 


SUMMARY 


1. The cytological effects of gibberellin are different from those of 
colchicine. There is no ¢-mitosis nor induction of polyploidy. 

2. The cytological effects of gibberellin are different from those of such 
growth promoting substances as alpha-naphthalene acetic acid. Resting 
differentiated cells are not stimulated to enter mitosis. 

3. Under treatment with gibberellin prophase chromosomes show a 
clear spiral structure and their chromatids are separated from each other. 
Metaphase chromosomes assume a segmented and later a banded appearance 
that is similar to the banded structure of the salivary gland chromosomes 
of the Diptera. 

BroLoaicaAL LABORATORY, FORDHAM UNIVERSITY 
New York 58, N. Y. 
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EXTRA-OVULAR DEVELOPMENT OF EMBRYOS IN 
TWO GRASS SPECIES 


WituiaAM H. P. Emery AND WALTER V. Brown 


Development in angiosperms of the embryo sac, fertilization, and the 
subsequent growth of the embryo and endosperm characteristically occur 
entirely within the ovule. The prefertilization stages, in fact, are usually 
confined within the nucellus, but even in those species in which the nucellus 
is absorbed early by embryo sac growth, subsequent development is con- 
fined within the one or two integuments. 

In Melilotus alba, M. officinalis (Cooper 1933) and Phaseolus vulgaris 
(Weinstein 1926) the nucellar epidermis at the apex of the ovule appears 
to be ruptured by the enlarging embryo sac. The apical portion of the em- 
bryo sac subsequently extends into the long micropylar canal, until more 
than one-third of it is in contact with integumentary tissue. All develop- 
ment is, however, within the integuments of the ovule. 

In species of Philadelphus (Mauritzon 1933), Thesium (Schulle 1933), 
Galium (Fagerlind 1937), and Utricularia (Kausik 1938) the embryo sac 
extends completely through the micropyle and much of it comes to lie out- 
side the integuments where it is in contact.with the ovary wall or placenta. 
The protruded portion of these embryo sacs usually contains the egg ap- 
paratus but development of the zygote and endosperm subsequent to 
fertilization, if any, is within the integuments. In Galium the extruded 
embryo sacs are non-functional. In Utricularia the zygote grows back into 
the portion of the embryo sac that is enclosed by the integuments. There 
are no cases known to the authors of embryos developing outside the integu- 
ments except in the Loranthaceae, a family characterized by having no 
integuments nor ovules in the usual sense (Maheshwari 1950, p. 142). 

The present paper describes two different developmental conditions 
observed in an embryological investigation of two South African grasses. 
In these two species there is an occasional development of the embryo and 
endosperm which takes place partially or wholly outside the integuments 
of the ovule. 

Material for this study was provided by the Plant Introduction and 
Exploration Service from their station at Experiment, Ga. Seed of two 
South African grasses, Fingerhuthia africana Lehm. (Plant Introduction 
Service accession numbers P.I. 208134 and P.I. 207241) and Digitaria valida 
Stent. (P.I. 209176) were germinated and grown at Austin, Texas, during 
1956. Identification of each collection has been verified by the use of Chip- 
pindall’s ‘‘Grasses and Pastures of South Africa’’ (1955) and specimens 
of each accession have been deposited in the University of Texas Herbarium. 
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Pistils were dissected from the spikelets after fixation in Navashin’s 
fluid, embedded, sectioned at 10 microns, and stained in Delafield’s haema- 
toxylin. Although the plants grew well in the grass nursery, it is not known 
whether the Texas environment may have been responsible for the unusual 
types of development reported here. 

Digitaria valida. The type of extra-ovular development in this species 
is characterized by growth of the egg-apparatus end of the embryo sae into 
the ovary wall through the broad ovular attachment. In grasses there is no 
funiculus, the ovule is borne sessile on the ovary wall with an extensive 
parietal attachment. Among the 55 ovules of D. valida examined, only one 
was observed in which the embryo sac had grown through the attachment 
region and into the ovary wall (fig. 1). It is evident (fig. 1) that the egg 
apparatus in this particular case was well outside the ovule. Subsequent 
developmental stages were not available but it is probable that early embryo 
development and at least part of the more mature embryo would be located 
outside the remains of the ovule. 

The growth of embryo sacs through the attachment and into the ovary 
wall, as in PD. valida, has been previously noted in a few apomictie grasses. 
Snyder, Hernandez and Warmke (1955) reported the growth of aposporous 
embryo saes of Pennisetum ciliare (L.) Link into the region of ovular attach- 
ment where they sometimes invade the tissues of the ovary wall. Emery 
(1956) noted the same type of development in the aposporous Setaria 
villosissima (Seribn. and Merr.) Schum. 

Fingerhuthia africana. In this species extra-ovular development is of 
a different type. In about half of the ovules examined the epidermis at the 
apex of the nucellus degenerates. Furthermore, the development of the 
integuments is frequently irregular. It is typical for grasses to have the 
inner integument completely surround the nucellus and form the micro- 
pyle. The outer integument does not generally reach the micropylar region 
nor form any part of the micropyle. In F. africana, however, either the 
inner or the outer integument (fig. 3) may form the micropyle, or neither 
may do so. In those ovules in which a micropyle is formed sufficiently early, 
subsequent embryo sae development appears to be within the ovule even 
though the nucellar epidermis degenerates (figs. 2 & 4). It is probable that, 
if the nucellar epidermis degenerates before the integuments cover the 
nucellus or if the development of both integuments is delayed, the embryo 
sac may grow out of the ovule carrying the egg apparatus and polar nuclei 
into the ovary locule. Kausik (1938) reported that a similar slow growth 
of the integuments in Utricularia coerulea permitted the embryo sac to 
protrude from the ovule. Only 6 ovules of the more than 100 examined 
actually showed the embryo sae to have moved out of the ovule. However, 
most of the pistils were sectioned in early stages for developmental study. 
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Of the 12 older pistils, half had embryo sacs outside of the ovules. It is 
probable that extra oyular development is common in the two plants studied 


and perhaps in the species as a whole. 
The egg-apparatus-containing part of the extruded embryo sae of F. 


F.e. 1-6. Extra-ovular embryo sacs, eggs, and embryos. Fie. 1. Ovary of Digitaria 
valida showing the extra-ovular location of an egg. Fias. 2-6. Fingerhuthia africana. 
Fie. 2. An ovule with an early degeneration of the nucellar epidermis. Fie. 3. An 
ovule with irregular development of the integuments. The inner integument is retarded 
and the outer integument forms the wide micropyle. Fic. 4. An ovule in which the 
embryo-sae entered the micropyle but later aborted. Fic. 5. An ovary showing the 
vacated ovule in the upper portion of the ovary cavity. Fic. 6. Another section through 
the same ovary shown in figure 5. The proembryo is attached to the ovary wall. An 
endosperm nucleus lies just to the right of the proembryo. 
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africana lies in a cavity formed by the lower part of the ovarian locule. 
In the normal grass ovary such a cavity is not formed, for, as the ovary 
wall increases in length, the ovule also increases in length. In ovaries con- 
taining extruded embryo sacs, however, growth of the ovule appears in- 
hibited whereas the basal portion of the ovary wall adjacent to the functional 
embryo sac enlarges rapidly. As a result the empty ovule is carried upward 
by the increasing length of the ovary wall (fig. 5). At the same time a cavity 
is produced in the basal region of the ovary. Most of the embryo sac lies in 
this cavity where it appears that fertilization and the subsequent develop- 
ment of the endosperm and embryo takes place (fig. 6). It is apparent that 
growth of the ovule is dependent upon continued growth of the embryo sae 
within it and that if the ovule contains no embryo sac the ovule does not 
grow. In this type of development there is no likelihood of the embryo ever 
“ getting back inside the ovule. 

| It is not likely that the passage of food into an extra-ovular grass embryo 
sac would be essentially more difficult than into an embryo sac lying within 
the integuments. In grass ovaries, food and water enter the embryo sac 
across the parenchyma tissue separating the vascular bundle in the ovary 
wall from the embryo sac. An embryo sae in direct contact with the ovary 
wall, as is true in F. africana, would be as close or closer to the vascular 
supply than one lying within the ovule. The embryo sae of D. valida lying 
in part within the ovary wall would certainly be closer to the vascular supply 
than would an embryo sae within an ovule. 

Extra-ovular embryo development is not likely in plants in which the 
mature reproductive structures are seeds and dehiscent fruits. In the 
Gramineae, however, the mature reproductive unit is a caryopsis (achene) 
in which the ovary wall functions essentially as a seed coat. The development 
of endosperm and embryo outside the integuments but within the locule 
of the grass ovary does not result in a greatly modified structure, since in 
the normal grass grains the integuments or seed coats are nearly eliminated 
at maturity by degeneration and absorption. 


SUMMARY 


1. Two different types of extra-ovular development of eggs and embryos 
’ in grasses are reported in two species of South African grasses. 

2. In one pistil of Digitaria valida the part of the embryo sae containing 
the egg apparatus had grown nearly through the ovary wall (fig. 1). 

3. In a number of pistils of Fingerhuthia africana the embryo sac had 
grown out of the ovule into the ovarian locule where a cavity was formed 
containing most of the embryo sae (fig. 6). Further development progressed 

at least as far as the early endosperm and proembryo stage (fig. 6). 
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4. In grasses, at least, there seems to be nothing to prevent such extra- 
ovular development from leading to mature and nearly normal grains. 


THe PLANT Researcu Institute, THe Grass RESEARCH PROJECT 
THE UNIVERSITY oF TExas, AUSTIN 
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DECOMPOSITION OF MARSH GRASS BY AEROBIC 
MARINE BACTERIA' 


PauL R. BURKHOLDER AND GEORGE H. BORNSIDE 


Studies on biological productivity in the marsh areas of coastal Georgia 
have indicated the importance of the marsh grass, Spartina alterniflora 
Loisel., for primary synthesis of organic matter, which becomes available 
for use by numerous kinds of plants and animals living on the marsh lands 
and in the estuarine waters of the region. In an earlier paper (Burkholder 
1956) it has been shown that the general nutritive properties of marsh 
grass, as revealed by proximate analyses, are not unlike those of Coastal 
Bermuda grass, which is an excellent pasture plant. It appears that the 
residues from each annual crop of marsh grass are transformed by micro- 
bial action into materials more readily available to the larger fauna and 
flora. The purpose of this paper is to demonstrate some of the phenomena 
connected with aerobic decomposition of marsh grass by marine bacteria 
in the region of Sapelo Island, Georgia. 

Decomposition of grass. The decomposition of Spartina was studied 
both in nature and under laboratory conditions with mixed cultures of 
bacteria collected from marshes and marine waters. To demonstrate micro- 
bial decomposition of Spartina in nature, shoots of fresh green grass were 
eut at the mud level on November 28, 1955, and placed in specially con- 
structed lath crates, which were then submerged in the shallow water of 
the Duplin River. These crates were constructed out of cypress lath, fast- 
ened by means of galvanized nails, to form boxes measuring about 
18” x 18” x 36” in size. Ten pounds of green grass were weighed into each 
of twelve crates. The caleulated initial dry weight was 1550 grams per crate. 
At different times afterward, the residual dry matter was determined by 
removing crates, washing the grass contents gently with a stream of fresh 
water, and allowing the remaining material to air-dry in a warm room. 
The results obtained for decomposition of grass during the period Novem- 
ber 28, 1955-September 19, 1956 are shown in figure 1. Residues are 
plotted as per cent of the initial dry matter present at the start of the ex- 
periment. It appears that decomposition takes place slowly during the 
relatively cold winter and more rapidly in the spring and summer. Numer- 
ous small shrimp were found to be present in the decomposing grass during 


1 These studies were aided by a contract between the Office of Naval Research, De- 
partment of the Navy, and the University of Georgia, NR 163 308. Some of the work 
was done at the Marine Biology Laboratory on Sapelo Island, Georgia, and at the 
Brooklyn Botanic Garden, Brooklyn, New York. 
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the early spring months. These disappeared in late spring. By June 3, the 
leaves had become almost completely disintegrated, leaving behind only 
hard stems. These resemble the great masses of old Spartina stems, from 
the preceding year, which drift on shoals, and are seen in abundance during 
the summer months along the coast of Georgia. Apparently the relatively 
soft leaves succumb first to enzymatic activities of the numerous bacteria 
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DAYS IN FIELD DAYS IN FLASKS 
1 


Fic. 1. Decomposition of marsh grass in sea water, expressed as per cent of initial 
dry weight of grass after different periods of time. Left, dry residue remaining in crates, 
placed in the Duplin River, during period November 28, 1955—September 19, 1956. Right, 
residues in flasks inoculated with marine mud bacteria and shaken at 30° C for 24 days, 


and other microbes, and later the cellulose and lignin of the stems are dis- 
integrated. 

Loss in dry weight of mature dried grass was also studied during a pe- 
riod of incubation in flasks rotated on a shaker at 30° in the laboratory. The 
grass was ground in a Wiley mill, and 2 grams were placed in 50 ml. of sea 
water in each of a series of 250 ml. flasks. The grass samples were inoculated 
with 1 ml. of a mixture of bacteria obtained from a suspension of marsh 
mud in sea water. As blanks, tared flasks, each containing 51 ml. of sea 
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water, were dried at 100° C, cooled in a desiccator, and weighed on an 
analytical balance. At different intervals of time, the experimental flasks 
were dried and weighed in a similar way. All samples were determined in 
triplicate. The dry residue, calculated as per cent of the initial dry weight, 
is shown for different times in figure 1. The graph indicates that loss in dry 
matter is rapid during the first 10 days, after which further decomposition 
takes place at a relatively slow rate. 

These two experiments demonstrate that a certain portion of marsh 
grass disintegrates readily when subjected to microbial action, in the sea 
and in the laboratory. In nature, losses of dry matter occur by mechanical 
fragmentation, animal feeding, and microbial decomposition. The loss of 
dry weight in the shaking flask experiment probably takes place through 
diffusion of metabolic products, such as CO,, NH;, H., and other volatile 
materials. It is of interest to note that, in nature, about 50 per cent of the 
dry matter disappeared from the samples of grass after a period of six 
months. In the shaking flasks, a 25 per cent loss was observed after 21 days. 

Growth of bacteria in grass extracts. Numerous isolates of aerobic 
heterotrophs were obtained from marsh mud, decomposing grass, and estua- 
rine water, by streaking the source materials on the surface of agar plates 
containing either Difco nutrient agar, 5 per cent grass extract, or mud ex- 
tract agar media made in sea water, with a salinity of about 30°°°. Each 
of 125 such isolates, maintained on Difco nutrient sea water agar slants, 
was tested for the ability to grow in grass-extract broth. The extract was 
made by boiling 5.0 gm. of dry grass powder in 100 ml. of sea water for 
five minutes. After adjusting the pH with NaOH to 6.8, the brown extract 
was filtered through Celite on a Buchner funnel. Fifteen milliliters were 
dispensed into each 125 ml. flask. Sterilization was accomplished by auto- 
elaving at 15 pounds pressure for 15 minutes. Cultures were incubated on 
a rotary shaker at 30° C for 48 hours. Preliminary studies indicated that 
three fourths of the cultures grew in grass extract medium. In fact, thirty 
five per cent of the isolates grew better in grass extract medium than in 
Difco nutrient breth made in sea water. When all of these isolates were 
tested for their ability to grow in Difco nutrient broth, made in sea water 
and also in distilled water, 72 per cent grew in sea water broth, but not 
in standard nutrient broth. Many of the isolates appear to be marine bac- 
teria with respect to their requirement for sea water as a diluent (ZoBell 
and Upham 1944). In the group of organisms tested, 13 isolates were able 
to grow in both sea water broth and in standard nutrient broth. Two of 
these grew very well in grass extract medium. 

Standard bacteriological procedures were used for the identification of 
a collection of twenty aerobic, heterotrophic isolates, which were employed 
in various experiments. Some of the isolates grew only in sea water media; 
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Fig. 2. Electronmicrographs (x 9,000) of some representative bacteria ‘solated 
from mud and estuarine waters in the vicinity of Sapelo Island, Georgia. Photos A and 
B show cells of culture 20, isolated from grass enrichment of marsh mud. Photo C is 
isolate 28, a single-flagellated rod, obtained from marsh mud. Photo D illustrates isolate 
10 with a thin capsule. E, isolate 8, is a red Serratia from the Duplin river. F. shows a 
slime layer around dividing cells of the mud isolate 19. G and H illustrate number 7, a 
motile rod. I, shows a thin capsule about the cells of isolate 1. 
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others grew in media made with distilled water or with sea water. Twelve 
marine types (1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 18) were Gram-negative rods 
of varying length and thickness. They appeared somewhat pleomorphic, 
ranging from chains and filaments to coceobacillary forms. Of similar mor- 
phology were the euryhaline isolates 9, 19, 10, 20 and 11. All of these Gram- 
negative, non-sporing rods were either non-motile or motile with polar 
flagella. They generally produced acid in glucose broth, and the majority can 
be tentatively assigned to the genus Pseudomonas. Cultures 1, 2, and 5 
produced a green fluorescent pigment under some conditions. The remain- 
ing isolates belong in three genera. Isolate 8 appears to be a red, marine 
species of Serratia. Cultures 14 and 21 belong in the genus Aerobacter, and 
22 is a species of Flavobacterium. The last three isolates were euryhaline. 
The morphology of several isolates is illustrated by electron-micrographs 
shown in figure 2. 

Growth of several isolates in 5 per cent grass extract was determined 
over a period of time by growing the bacteria in stationary screw-capped 
culture tubes, or in Ryan flasks on a rotary shaker at 25° C. Measurements 
of the turbidity were made at 620 mp in a Coleman spectrophotometer, 
with corrections to exclude absorption by the pale brown medium. In sta- 
tionary cultures, logarithmic growth proceeded for different isolates over 
periods of 10-20 hours, with apparent generation times of 3-6 hours. Final 


population densities of about 1.4-—6.2 x 10° cells were attained. In shaking 
cultures growth was generally more rapid, with generation times from 
about 60 to 150 minutes. 


Experiments were set up to determine growth responses of typical mud 
bacteria in different concentrations of grass extract. Dried grass powder 
was extracted in distilled water and also in sea water. By evaporating 
samples to dryness, it was possible to determine the amount of grass ma- 
terials present in the nutrient media. Double strength artificial sea water 
was used as diluent for the series of distilled water extracts, to yield a set 
of five media containing from 75 to 1200 mg. of dry matter per 1000 ml. 
of artificial sea water medium. The artificial sea water (Lyman and Flem- 
ing 1940) has the following composition in g/kg: NaCl, 23.48; Na.S0O,, 
392; NaHCO,, 0.19; KCl, 0.67; KBr, 0.10; MgCl, 4.98; CaCl, 1.10; 
SrCl., 0.02; H,BO,, 0.03. A similar series was set up also with artificial 
sea water as diluent for the sea water extracts. All media were dispensed 
into Ryan flasks (15 ml. per flask), sterilized by autoclaving in the usual 
way, and inoculated with actively growing bacteria. The turbidity of growth 
was measured after 48 hours of continuous shaking at 25° C. Dry weight 
of washed bacterial cells, was determined by filtering a portion of each cul- 
ture through tared Millipore filters, drying in an oven at 100° C, and weigh- 
ing the dried bacteria and filters. Five ml. of distilled water were used to 
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Fig. 3. Growth of four isolates in different concentrations of marsh grass extract in 
sea water. Note inhibition of the red Serratia (8) at the highest level of grass 


extractives. 
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wash rapidly the bacterial film on the filters for the purpose of avoiding any 
serious salt errors. A measured small volume of culture suspension was also 
used for making dilution series, which were plated and counted in a stand- 
ard way, to determine the number of bacteria present. The essential growth 
data are shown in figure 3. Growth (as turbidity) appeared to be very 
similar in the two series of media except for the red Serratia (8), that was 
inhibited in the higher concentrations of grass extract. Best growth of iso- 
lates 3, 7, and 20 occurred at the higher levels of extract. 
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Fig. 4. Dry weights of bacterial cultures 3, 20, and 7, grown in different concen- 
trations of marsh grass extract. Growth yield averages about 0.2 for these organisms 
(see text 


The values for dry weight of three cultures, determined at each level 
of grass extract, are presented in figure 4. In this experiment the numbers 
of bacteria per ml., determined by dilution and plating, after 48 hours in 
the medium containing 600 mg of extractive per 100 ml., were as follows: 
isolate 3, 1.98 x 10°; isolate 7, 1.28 x 10°; isolate 20, 0.93 x 10°. If one ealeu- 
lates growth yield, K =— ak in Porn —, at the higher levels, this 

F dry wt. of grass extracts rs 
value averages about 0.2 for these three bacteria. This value is appreciably 
less than the K caleulated by Monod (1949) for other kinds of bacteria. 

From the above data, it may be possible to estimate the dry weight of 
the annual crop of bacteria that grow on marsh in the natural environment, 
if one assumes that similar relationships exist in the laboratory and in 
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nature. From our earlier calculations (Burkholder 1956) it can be shown 
that approximately 56 per cent of marsh grass consists of protein and solu- 
ble extractives. If 0.2 of this is readily converted to bacterial substance, 
then 0.56 x 0.2 = 0.112 (or 11.2%) of the annual crop of marsh grass may 
be available for rapid production of bacterial substance. In addition to 
this, the conversion of crude fiber by cellulolytic organisms takes place more 
slowly. 

From the data, it is possible to calculate the average number of bacteria, 
of three isolates, in the culture fluid as being 1400 million per ml., in the 
medium containing 600 mg. of grass extract per 100 ml. The corresponding 
dry weight of these bacteria comes to an average of 1320 ngm. per ml. of 
medium. Hence, the dry weight/number relationship of these bacteria is 
1320/1400, or 0.940 pgm. per million cells. In a round number, then, 10° 
bacterial cells contain 1 »gm. of dry matter. 

The number of heterotrophic, aerobic bacteria in samples of mud eol- 
lected on October 26, 1955 from high, middle, and low marsh areas in the 
vicinity of Sapelo Island were determined by plating appropriate dilutions 
on Difco nutrient agar in sea water. About 10° bacteria per gram of wet 
mud were found in these samples. The number of bacteria, estimated in 
water samples taken at this time from six different beaches along the sea 
islands, averaged 18,000 cells per ml. of sea water. The highest count, 
28,000 per ml., occurred in Doboy Sound. Counts of about 50,000 per ml. 
were estimated in Doboy Sound, in August 1955. Taking the value of 1 
microgram of dry weight = 10° bacteria, it is possible to caleulate the dry 
weight of the standing crop of bacteria. In marsh muds this is conserva- 
tively estimated at 10 micrograms per gram of wet mud, and about 0.05 
pgm. per ml, of sea water in Doboy Sound. 

Enrichment of mud extracts. In order to learn something about the 
conditions which would stimulate growth of aerobic heterotrophs in marsh 
mud, samples were collected from areas representing the three main types 
of marsh in the vicinity of Sapelo Island. Extracts were made by suspending 
30 gm. of mud in 100 ml. of sea water, boiling for 5 minutes, and agitating 
for 5 minutes in a Waring blendor. The supernatant was clarified by cen- 
trifugation, and by final filtration through Millipore filters. Aliquots of 
this solution were supplemented with the addition of phosphate, dextrose, 
ammonium nitrate and dextrose, casein hydrolysate, or Spartina extract, 
in amounts shown in table 1. These media, along with mud extract as a 
control, were autoclaved in Ryan flasks, and then inoculated with a crude 
mixture of mud bacteria obtained by suspending mud from three marsh 
regions in aged sea water. After incubating for 48 hours at 25° C the tur- 
bidity of growth was determined at 620 mp with a Coleman spectrophotom- 
eter (table 1). 
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TABLE 1. Growth of bacteria in mud extract, and in mud extract supplemented with 
salts and organic materials. Data are expressed as turbidity (100-T) after 48 hours. 


Mud 
“na seca Extract 
et 4 
’ + N-Z - 

+ Gross eee 0.5 gm/1. 
0.05 gm/1. 10% eo Dextrose 
1% 1% 


Mud Mud 
Extract 
+ Dex 
trose 


1% 


Mud Mud 


reatments passe + KH,PO, 


Only 


Source of 

Bacteria 
Low Marsh 97 18 
Middle Marsh } } 97 97 44 
High Marsh? j 97 98 21 


2 This terminology of marsh types was defined in the paper by Burkholder (1956), 
gz) YI pay 2 


The data indicate clearly the growth promoting effects of casein hydro- 


lysate and grass extract. The inability of mud extract alone to support 


growth suggests its spent nature. Apparently, organic nitrogen compounds, 
such as amino acids, greatly stimulate the growth of certain bacteria pres- 
ent in these muds. Preliminary studies on oxygen uptake of the organisms 
present in mud have been made in a Warburg respirometer. In the presence 
of added casein hydrolysate, respiration was greatly stimulated above the 
endogenous level, after one to two hours. Cell multiplication was likewise 
accelerated by casein amino acids. 


TABLE 2. Growth of nine pure cultures of marine bacteria in mud extract, and in 
enriched mud extract. Data are expressed as turbidity (100-T) after 48 hours. 


Mud Mud Mud Mud Mud 
Mud Extract Extract Extract Extract Extract 
Extract + N-Z — +Dex- +KH.PO, + NH,NO, 


: + Grass . a 
Only Case trose 0.05 0.5 


\ or 
1% 10% 1% gm/1. gm/1. 


Average turbidity 9 37 85 9 10 
Range of turbidity 8-12 9-53 48-96 8-1: 8-10 7-12 


This experiment was followed by use of a similar series of media, pre- 
pared from mud extract and the supplements indicated above, into which 
nine pure cultures of mud bacteria were separately inoculated. The average 
and range of growth, as indicated by turbidity (100-T) measured after 48 
hours, are shown in table 2. Here again, grass extract appears to supply 
necessary substrates for growth of mud organisms which do not respond 
to single enrichments of dextrose, phosphate, or ammonium nitrate. 

In view of the stimulating effect of marsh grass upon growth of mud 
bacteria, a further study was made to determine the influence of adding 
dextrose, ammonium sulfate and casein hydrolysate to grass extract. Ten 
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pure cultures of representative mud bacteria were inoculated into the auto- 
claved media, contained in Ryan flasks, and allowed to grow for 48 hours 
at 25° C. The data are presented in table 3. Some organisms, such as 7 and 
3, exhibit good growth in all media; certain isolates, such as 8, 23 and 16, 
grow poorly in grass extract, and show stimulation with added N-Z Case; 
still others, like 22, do not grow well in any of the media used. It is a sig- 
nificant fact that many bacterial isolates from water and mud are able to 
grow well on extracts of Spartina in sea water. Addition of N-Z Case to 
grass extract medium further stimulated growth of many isolates, but 
neither dextrose nor (NH,).SO, showed any enhancement of growth in the 
amounts used as supplements. The inhibitory effects of dextrose suggested 
by the data of table 3 were studied further, and it was found that about 0.2 

TABLE 3. Growth of pure cultures of marine bacteria in grass extract, and in grass 


extract with added dextrose, (NH,),SO,, or N-Z Case. Data expressed as turbidity 
(100-T ) after 48 hours. 








Grass Grass Grass 
Extract Extract Extract 
+ + - 
1% Dextrose 0.1% (NH,)SO, 0.1% N-Z Case 


Grass 
Treatments Extract 
2.5% Solids 


Organisms 

¥ 87 64 88 90 
20 SS 43 90 91 
18 32 7 32 57 

8 12 2 9 45 

‘ 88 90 90 89 
2 67 32 90 87 
1 33 3 25 39 
22 15 6 19 3 
23 18 0 20 49 
16 16 1 13 42 


per cent of sugar is more favorable than 1.0 per cent for growth of these 
bacteria. ; 

Nutritional studies on defined media. In view of the stimulating effect 
of grass extract and casein hydrolysate upon growth of these marine bac- 
teria, it was of interest to investigate the influence of different compounds 
in chemically defined media. In a preliminary experiment, eleven cultures 
were investigated in media containing single amino acids added to a basal 
sea water medium made as follows: aged and filtered sea water, 1 liter; 
KH.PO,, 0.008 gm. ; K,HPO,, 0.008 gm.; dextrose, 8.0 gm. ; glycerol, 2.0 ml. 
In preparing this series, 150 mg. of each L-amino acid were dissolved in 
150 ml. of medium, and the pH was adjusted to 6.8. Double the amount 
of each DL-amino acid was used in preparing stock solutions. Then 5 ml. 
of each of the 18 stock solutions were added together, to form a set of 19 
single omission media, each one having 18 amino acids present with a dif- 
ferent one of the 19 omitted from each final mixture. This gave a medium 
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containing 1 mg. of mixed amino acids per ml. In addition, all 19 amino 
acids were pooled together to make a ‘‘complete’’ mixture in the 20th 
medium. 

A second set of media was also made, with single additions of each 
amino acid supplied at a level of 0.5 mg. per ml. of the basal sea water 
medium. Five ml. of each were dispensed in 18 mm. x 150 mm. culture tubes, 
and sterilized by autoclaving. One loopful of a bacterial suspension was 
used to obtain uniform inoculation of each tube in a series. After incuba- 
tion for 72 hours at 25° C, growth was measured at 620 my in a Coleman 
spectrophotometer. 

Appreciable growth occurred for all cultures supplied with the pooled 
19 amino acids, the turbidity (100-T) ranging from 16 to 62. Omission of 
single amino acids from the mixture in nearly all instances failed to reduce 
growth. This indicated that these isolates do not have a specific require- 
ment for single amino acids, although they grow better on sources of amino 
nitrogen than on an inorganic source, e.g., (NH,).SO,. Growth on single 
amino acids, as the sole source of nitrogen, was generally less pronounced 
than in multiple mixtures. Various isolates attained a turbidity of 30 or 
more in solutions containing only arginine, glycine, alanine, proline, serine, 
aspartic acid, glutamic acid, cystine, or histidine. Growth was generally 
poor on the following compounds: tryptophan, valine, tyrosine, methionine, 
leucine, isoleucine, phenylalanine, cysteine, and threonine. 


For further studies, twelve isolates were selected from a group of or- 


ganisms that grew well on Spartina extracts in aged sea water, but showed 
variable responses in a synthetic sea water medium, to which the following 
were added together per liter—dextrose, 8.0 gm.; Na succinate, 2.0 gm.; 
glycerol, 2.0 gm. The composition of the synthetic basal medium is as fol- 
lows: artificial sea water (composition as given earlier), 1 liter; (NH,).SO,, 
1.0 gm.; KH,PO,, 0.008 gm.; K,HPO,, 0.008 gm. To the synthetic basal 
medium consisting of artificial sea water, ammonium sulfate and phosphate, 
various compounds were added in order to determine their growth promot- 
ing effects. Experimental treatments are indicated in table 4, along with 
the growth data obtained after incubation at 25° C for 72 hours. The re- 
sults show that amino acids of casein provide for excellent growth, and 
that, among the mixtures of amino acids used, the combination of alanine, 
aspartic acid, and glutamie acid yields the best growth. These three com- 
pounds are not well utilized, however, when added singly, and neither are 
the other groups of amino acids. Similar data have been reported by Mac- 
Leod, Onofrey and Norris (1954) for certain marine bacteria. Some or- 
ganisms in our collection, such as 14 and 8, however, grow well in the basal 
medium eontaining (NH,).SO, and suitable carbon sources (not glucose 
alone), without added amino acids. 
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Studies on the utilization of single amino acids as sources of carbon and 
energy in the presence of (NH,).SO,, and as a sole source of nitrogen in 
the presence of 0.2 per cent dextrose, have revealed something concerning 
the availability of these compounds for growth of a few organisms. The 
amino acids, alanine, proline, aspartic and glutamic acids were used in 
basal phosphate—artificial sea water medium, with dextrose or (NH,).S0O,, 
and inoculated with species of Pseudomonas and Serratia. Under the con- 
ditions of the experiment, these amino acids appear not to be very good 

TABLE 4. Growth of twelve bacterial isolates in the presence of single amino acids or 


combinations of amino acids, and other carbon sources added to synthetic sea water 
medium containing (NH,),SO,. 


Organisms 4 
& red white 





Sources of 
Carbon & energy 
Glucose + glycerol + succinate 24 7 DS % j 98 
Casamino acids 37 { 4 51 
Casamino acids + glucose + 
glycerol + succinate 81 
Group A 2 
Group B 1 
Group C 1 
Group D 36 «669 
Alanine + aspartic acid 29 49 
Alanine + glutamic acid 22 50 
Aspartic acid + glutamic acid 0 45 
Alanine 5 22 12 
Aspartie acid 3. 5 7 
Glutamie acid 27 3 15 
Arginine 6 23 1 3 
Proline 9 42 1 . Ss 42 0 


Growth = 100-percent transmission of incident light in a Coleman spectrophotometer 
at 610 mu; uninoculated medium =0; cultures incubated in tubes containing 10 ml. of 
medium and inclined on a rotary shaker for 72 hours at 25° C. The per cent of each 
amino acid used (in artificial sea water and neutralized) was as follows. Group A: DL- 
phenyl alanine, 0.08; L-tyrosine, 0.04; DL-tryptophan, 0.08; DL-valine, 0.08; L-leucine, 
0.04; DL-isoleucine, 0.08. Group B: L-lysine - HCL, 0.08; DL-methionine, 0.08; L-eystine, 
0.04; L-arginine - HCL, 0.08; L-proline, 0.04; L-histidine, 0.04. Group C: DL-serine, 0.08; 
glycine, 0.04. Group D: DL-alanine, 0.04; DL-aspartie acid, 0.16; L-glutamie acid, 0.2. 


sources of carbon and energy, but for some isolates each served well as the 
single source of nitrogen. In some isolates, e.g. 2, however, they appeared to 
be used better as a sole source of carbon and energy than as a nitrogen 
source. The qualitative and quantitative relations in amino acid nutrition 
of marine bacteria seem to be a relatively complicated problem. 

Using basal artificial sea water medium supplemented with 0.1 per cent 
Difco casamino acids as a source of nitrogen, it was found feasible to study 
the utilization of various carbon compounds added at the 0.5 per cent level. 
The results obtained with twelve cultures grown upon six different ecom- 
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pounds of carbon are shown in table 5. Glycerol, succinate, citrate, and to a 
lesser extent dextrose and starch, are available for growth of these or- 
ganisms in varying degrees. Five of the isolates exhibited traces of growth 
in the basal medium. 

When these cultures were grown in Difco nutrient broth, made in sea 
water and in fresh water, it was found that nine out of twelve grew well 
in sea water medium but failed to grow in the more dilute fresh water 
medium. The isolates designated as 1, 2, 4, 5, 6, 24, 8 red and 8 white are 
among the group possessing a requirement for sea water medium. 

TABLE 5. Comparative growth of organisms in a medium containing different indi- 


vidual carbon compounds as a source of carbon and energy in the presence of 0.1% 
casamino acids as the source of nitrogen. 


Soluble Basal 
Starch Medium 


Carbon Na Na Na 


. - = Glycerol Dextrose 
Compound Acetate Succinate Citrate = 


Organism 

] 25 30 
2 26 

14 44 

1] 16 41 
4 37 58 
5 14 56 37 
9 14 10 16 

24 9 : 9 21 
6 21 ) 22 45 

10 61 é 74 36 
8 red 49 f 80 17 
8 white 40 y 7 78 12 


1 28 
7 68 
7: 20 
24 37 


40 


~ 
iS oS 


uw cee 
G0 GO © 


Growth = 100 — T; 72 hours incubation at 25° C on a shaker. 
Medium: 0.1% casamino acids, 0.5% carbon compound, 0.015% equimixture of 
K.HPO, + KH,PO,, and artificial sea water. 


These same organisms were inoculated into Difco nutrient broth made 
in different concentrations of artificial sea water, over the range from dis- 
tilled water to x 2 ordinary sea water and allowed to incubate for 48 hours 
on a rotary shaker. Growth varied in relation to concentration of diluent 
in different patterns, as is illustrated in figure 5. Culture 6 shows a rapid 
rise in amount of growth up to about x 0.3 the concentration of normal 
sea water, with little variation upward to x 2.0 eoncentration. Culture 8 
(red strain) shows a steady rise of growth up to about the level of normal 
sea water, and a decrease at 1.8—2.0 times normal sea water. Organism 1 
in contrast to these, exhibits a rise to 0.5 concentration, and beyond a con- 
centration of about 1.1 shows a rapid decrease in growth with increasing 
salt content of the media. 

Further contrasting responses to variations in salt concentration, and 
different proportions of dextrose and casamino acids, is exemplified by ex- 
periments reported in figure 6 for the isolates 8 (Serratia) and 2 (Pseudo- 
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monas). Media were made in artificial sea water x 0.5 and x 1.0. In each 
of these, dextrose was kept at the 1.0 per cent level and casamino acids were 
varied over a range from 0 to 2.0 per cent. Series were set up also, with 
dextrose varied over the range from 0 to 2.0 per cent, with casamino acids 


100 
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Oo 
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0.8 1.2 1.6 20 
CONCENTRATION OF SEA WATER 


5 


Fic. 5. Growth of three isolates 1, 6 and 8, in Difco nutrient broth made in dif- 
ferent concentrations of artificial sea water from 0 to 2.0 times normal sea water. All 
three organisms show increasing growth with increasing concentration over the lower 
range. Culture 1 shows strong inhibition at the higher levels of salt concentration. 


maintained constant at 0.1 per cent. In full strength sea water, growth of 
Serratia (8 red) is limited to a narrow range of dextrose concentrations 
with a minimum near 0.2 per cent. With x 0.5 sea water the range of 
growth is extended to about 1.0 per cent dextrose. Pseudomonas (2), in con- 
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trast, shows growth increasing with dextrose or casamino acids and no de- 
crease over the range of substrates to 2 per cent, in both concentrations of 
artificial sea water. It is of interest to point out, that growth of Serratia 
(8 red) is not inhibited with 1 percent dextrose in x 1.0 sea water, provided 
that casamino acids are present above 1 per cent. It appears that some un- 
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Fic. 6. Growth of bacterial isolates 2 and 8, in relation to different levels of dex- 
trose or casamino acids, ranging from 0 to 2.0 per cent, and with two different concen- 
trations of artifical sea water, x 0.5 and x 1.0. A, 0.1 per cent casamino acids, x 1.0 
sea water and dextrose varied from 0 to 2.0 per cent. B, casamino acids varied from 0 to 
2.0 per cent, x 1.0 sea water, and dextrose 1.0 per cent. C, casamino acids varied from 
0 to 2.0 per cent, x 0.5 sea water, and dextrose 1.0 per cent. In the graph to the left, 
eulture 2 (Pseudomonas) shows increasing growth with rising concentrations of dex- 
trose in both x 1.0 (A) and x 0.5 (C) levels of artificial sea water, and also increasing 
growth with higher supplies of casein hydrolysate (B). On the right, 8 (Serratia) shows 
growth in a narrow range of dextrose concentration (B) with x 1.0 strength sea water, 
and inhibition at higher levels of sugar. In contrast, excellent growth of culture 8 occurs 
at high levels of amino acids with 1.0 per cent dextrose inx1.0 sea water (A), and 
good growth over a fairly wide range of amino acid concentration in x 0.5 strength sea 
water and 1 per cent dextrose (C). 


favorable feature of dextrose metabolism is overcome in such a medium by 
the presence of casamino acids. 

An experiment was performed to test the growth of Serratia (8 red) 
in relation to varied levels of glutamic acid up to 0.04 molar in synthetic 
sea water medium containing phosphate (KH,PO, 0.008 gm., and K,HPO, 
0.008 gm./1.) and dextrose (0.2%). The results indicate that maximum 
growth is attained after about 15 hours and varies with concentration of 
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the nitrogen source, while generation time is inversely related to the level 
of glutamie acid supplied in the media. 

Investigators have frequently employed peptone solutions in aged sea 
water in order to obtain excellent growth of marine bacteria (ZoBell 1934). 
With this in mind, we studied growth of a number of bacteria, known to be 
able to use grass extract medium, when they were allowed to develop in sea 
water media containing (a) 1.0 per cent of added peptone, and (b) extracted 
fresh grass solids at a concentration of about 1.25 per cent. Excellent growth 
was obtained with many of these estuarine and marsh bacteria in either of 
these two media. Another useful medium consists of sea water enriched with 
phosphates (0.016 gm./1.), 1.0 per cent dextrose and about 1.0 per cent 
casamino acids or N-Z Case. Growth of ten isolates was determined in this 
type of medium, containing casamino acids varied over a range from 0 to 
2.0 per cent. All ten cultures showed rising growth curves with increasing 
doses of casein hydrolysate up to about the 1.0 per cent level, above which 
there was only a slight further increase. Six out of these ten cultures, includ- 
ing species of Pseudomonas, Serratia, and Flavobacterium gave turbidity 
values of 90 or greater after 24 hours of growth in medium containing 1.0 
per cent casein amino acids. 

Discussion. Of approximately one hundred and twenty five isolates ob- 
tained from marine mud and estuarine waters in the vicinity of Sapelo 
Island, Georgia, about two dozen were selected for the special studies re- 
ported in this paper. Most of these organisms appear to be pseudomonads, 
though red and white variants of Serratia, and species of Aerobacter and 
Flavobacterium also were present among the isolates. 

In considering the nutrient requirements of these cultures, amino acids 
appeared to be very important. Excellent growth of all cultures studied was 
obtained in sea water medium containing either peptone or casein hydro- 
lysate. Mixtures of several amino acids, notably aspartic acid, glutamic acid 
and alanine, provided a better medium than any single amino acid. These 
results are in agreement with the studies of MacLeod, Onofrey and Norris 
(1954) on bacteria from the Pacifie Ocean. Many organisms isolated from 
marsh muds were able to grow well on sea water extracts of Spartina grass, 
which is abundant in the habitat of the bacteria. The amino acid require- 
ment of these isolates is probably supplied chiefly by marsh grass, mud or- 
ganisms, and plankton crops in the natural environment. The large numbers 
of bacteria present in the marine muds of the Georgia sea island region 
appear to be dormant there as opportunists, capable of rapid growth re- 
sponses to suitable protein stuffs contributed by primary producers of or- 
ganic matter. We have shown the importance of marine bacteria participat- 
ing in rapid decomposition and conversion of readily available fractions 
of Spartina. Our studies indicate that the crude fiber material in Spartina 
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is decomposed slowly. The role of different types of microorganisms in the 
slower digestion of cellulose and lignin in the sea is an important biological 
problem that awaits intensive study. 

The requirement of sea water by marine bacteria, rather than fresh or 
distilled water, for growth in complex media, on primary isolation, has 
been used in the past to differentiate them from land forms (ZoBell and 
Upham 1944). MaeLeod, Onofrey and Norris (1954) and MacLeod and 
Onofrey (1956) have shown that artificial sea water, such as that of Lyman 
and Fleming (1940), can be substituted for natural sea water. In addition, 
MacLeod and Onofrey (1956) reported that growth of their marine or- 
ganisms was increased by using either natural or artificial sea water at half 
strength. Their studies support the idea that true marine bacteria may 
prove to be distinguishable from land forms, by having a readily detectable 
need for the sodium ion. One would expect bacteria isolated from estuarine 
regions to consist of both adaptable terrigenous and marine species. Out 


of 125 isolates studied from the Georgia sea island area, about eleven per 


cent were found to be euryhaline, growing in either sea water nutrient broth 
or in standard nutrient medium made with distilled water. 

The appreciable number of bacteria that were found capable of growing 
well upon constituents of marsh grass in sea water medium indicates the 
great potential value of this primary source of organic material for support- 
ing the complex flora and fauna of the coastal waters. Participation of bac- 
teria and protozoa in the conversion of grass constituents to a higher content 
of mixed vegetable and animal protein has been reported by Taschdjian 
(1954). He applied for a patent on the microbial production of food protein 
from marsh grass, but no calculations were made on the carbon and energy 
balance of the process. It is apparent from our laboratory and field studies 
that microbial transformation of grass residues constitutes a very impor- 
tant link in the nutritional chain of marsh grass and adjacent waters. It is 
probable that conversion of substrates by marine bacteria may provide 
food stuffs of better quality for the marine fauna with exacting nutritional 
requirements. Change in biological value of proteins by bacterial conver- 
sion of organic substrates in sea water media is being studied further. 


SUMMARY 


1. Aerobic, heterotrophic, marine bacteria have been found to partici- 
pate actively in the decomposition of Spartina, both in the field and in the 
laboratory. Thirty-five per cent of 125 isolates obtained from sea water and 
marsh mud near Sapelo Island, Georgia, grew in sea water marsh grass 
extract medium more luxuriantly than in sea water Difco nutrient broth. 

2. Assuming similar relationships to hold in nature and in the labora- 
tory quantititive data provided an estimate that about eleven per cent of the 
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annual crop of marsh grass may be rapidly converted to bacteria (dry 
weight basis). Microbial utilization of crude fiber takes place more slowly 
than decomposition and use of protein and soluble carbohydrate con- 
stituents. 

3. Marsh mud extracts failed to serve as an enrichment medium for 
aerobic heterotrophic bacteria unless supplemented with organic materials, 
such as casein hydrolysate or grass extract. Supplements of dextrose, phos- 
phate, or ammonium nitrate were generally ineffective. Numerous bacterial 
isolates from water and mud were able to grow well on extracts of Spartina 
in either natural or artificial sea water. 

4. Bacterial isolates did not possess specific requirements for single 
amino acids, although growth in the presence of sources of amino nitrogen 
was generally better than on ammonium sulfate. Growth in the presence of 
multiple mixtures of pure amino acids or hydrolysed casein was better than 
growth on single amino acids. Among the combinations of pure amino acids 
studied, a mixture of alanine, aspartic acid, and glutamic acid yielded very 
good growth. 

5. In the estuarine waters of the Georgia sea island region, where salin- 
ity varies greatly with changes in the seasons and tides, both euryhaline 
and stenohaline types of bacteria occur as natural adaptations to the fluctu- 
ating conditions of the environment. 


BROOKLYN BOTANIC GARDEN 
BROOKLYN, NEw YorK 
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THE OCCURRENCE OF CODIUM IN LONG ISLAND WATERS 
G. B. Bouck’ anp E. MoraGan 


The occurrence of Codium on our northeastern American coast has been 
long awaited. In 1858 Harvey spoke of it as being a well known and com- 
mon plant found in every latitude from the equator to the colder parts of 
the temperate zone and nearly to the Polar Basin, yet still not a native to 
the eastern coast of North America. Farlow (1881) described Codium as 
being nearly ubiquitous in distribution although not yet established on our 
northern coast. There is one dubious reference by Farlow (1893) to a 
single herbarium sheet of Codium reported to have been collected from 
Greenport, L.l. However Farlow stated that the label on this sheet was 
probably an error, although Greenport is not far from the station reported 
below. The name of the collector is not given, and efforts to locate the sheet 
in question have not been successful. Taylor (1937) and Silva (1955) do 
not record Codium on the northeastern coast of North America. 

Nearly one hundred years after Harvey’s observation, on January 13, 
1957, five large bushy plants of Codium were found at East Marion, Long 
Island, New York. These seemed to be in good condition and some were 
even in fruit. Four of the plants had holdfasts attached to the dorsal surface 
of Crepidula fornicata shells. The obvious luxuriance of the plants in addi- 
tion to their dark green color would seem to indicate that they had not 
traveled a great distance. The species was identified by Dr. Paul Silva of 
the University of Illinois as C. fragile (Sur.) Hariot subsp. tomentosoides 
(van Goor) Silva. Up to the present this plant had not been found in 
North America. It is apparently a native of Japan, and has been reported 
in recent years from various parts of Europe (Silva 1955). 

C. fragile subsp. tomentosoides is commonly regarded as a weed among 
marine algae due to its ability to survive under adverse conditions and crowd 
out other forms. This is borne out, it would seem, by the fact that the plant 
was found in water a little above freezing, and which was within a week’s 
time entirely covered with a layer of ice. It was not until February 3, 1957, 
that conditions were favorable for further collecting. At this time addi- 
tional plants were picked up that had been cast ashore, but they were not 
as vigorous as those of the first find. They had lost some of their color, 
and might have been left over from the material washed ashore at the first 
date and merely overlooked at that time. However, on February 24, 1957, 


1 It is a pleasure to express my appreciation to Professor E. B. Matzke, Columbia 
University, for his assistance in the preparation of this paper. 
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one bushy green plant with dark tips was found floating in approximately 
the same area. This was also attached to Crepidula. 

[It would seem that Crepidula, which often grows on other Crepidula 
shells, dies and becomes detached from its substratum. The shell with the 
plant attached then floats ashore at the whim of wind and tide currents. 
None of the molluses to which the Codiwm was attached were found to be 
alive at the time of discovery. 


LONG ISLAND SOUND 


ORIENT 
HARBOR 


_ SHELTER 
; ISLAND 


es 


Fic. 1 : Map of the Orient Harbor area. Numbers indicate depth in feet of water. 
X’s show approximate areas of collections, and arrows describe the main tidal current 
channel. (Reproduced from U.S. Coast and Geodetic Survey Chart #363; 1952) 


A cursory examination of the area in which the plants were found re- 
vealed nothing significantly different either in the salinity, which varied 
from 11-12% of saturation, or the temperature of the water, when compared 
with recordings of salinity and temperature made on Peconic Bay a short 
distance away. However, the measurements were made at low tide and only 
as far out as could be reached with ordinary hipboots, so perhaps conditions 
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further out might show some variation. The water reached a depth of 20 
feet about five hundred yards offshore, and a depth of 37 feet in one depres- 
sion approximately fifteen hundred yards from the place where the Codium 
was first collected. The entire body of water which comprises Orient Harbor 
(fig. 1) is a relatively protected, quiet area which is out of the main tidal 
eurrent channel. It is bounded on the south by Orient State Park, on the 
east by the land around the Village of Orient, and on the north by the strip 
of land joining East Marion and Orient Village. It is conceivable that plants 
or portions of plants could be brought along with the main current and 


Fig. 2 : A portion of Codium fragile subsp. tomentosoides. (approximately x '%) 


swept into this bay. Once there the relatively deep and quiet water might 
favor survival. Perhaps of significance in interpreting how favorable con- 
ditions for growth are in this area is the occurrence in the past of a rather 
unique growth of Spongomorpha arcta (Dillwyn) Kutzing. This is a green 
alga which reaches its greatest luxuriance in late winter. In Orient Harbor 
this plant reaches proportions greater than those of any of the plants col- 
lected in other parts of Long Island—the diameter of free floating members 
often exceeding 10 inches. 

The species of Codium native to the eastern coast of the United States, 
such as those found south of Beaufort, N.C., are apparently unable to make 
the transition to northern conditions. One would therefore suspect that if, 
after all this time, these species progressed no further north, this must be 
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a species entirely new to our coast, capable of withstanding a variety of 
ecological conditions, and one hardy enough to survive the rather severe 
temperatures of our nothern waters. Codium fragile seems to be the Codiwm 
best suited to meet these conditions. 


DEPARTMENT OF BoraNy, CoLUMBIA UNIVERSITY 
New York 27, N.Y. 

TACKAPAUSHA PRESERVE 
SEAFORD, LONG ISLAND, New YorK 
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TORREYA 
Resin Cavity Pattern in the Needles of Black, Red and White Spruce 
MAXIMILIAN G. DUMAN 


Sargent (1898) illustrated the cross sections of the needles of white spruce (Picea 
glauca (Moench) Voss), red spruce (P. rubens Sarg.) and black spruce (P. mariana 
(Mill.) BSP.) with twi resin cavities. Mareo (1931) pointed out that Sargent’s illustra- 
tions of the cross sections of the needles of Engelmann spruce (P. engelmanni (Parry) 
Engel.) showing no resin cavities, and blue spruce (P. pungens Engel.) showing one 
resin cavity are misleading. Reed and Freytag (1949) indicated that it is possible to 
distinguish the resin sacs in fresh needles of the latter two species with the aid of a 
dissecting microscope, and that they occur as relatively short discontinuous units in 
contrast with the long continuous type of resin ducts in the needles of the pines. 

We have found that the resin cavities in dry spruce needles which are first boiled 
in water and then treated with alcohol can be distinguished under the dissecting micro- 
scope with the aid of transmitted light. If the needles are cleared with xylene or oil 
of wintergreen the cavities become even more distinct. 

Our study indicates that the needles of the black spruce and red spruce have two 
continuous resin ducts running from base to tip. Every cross section of these needles will 
always show two resin ducts. The needles of the white spruce, however, have resin sacs 
arranged in longitudinal series interrupted by transverse partitions of mesophyll. A cross 
section of a white spruce needle may show two resin sacs, one resin sac, or no resin 
sacs. In 100 cross sections made at random only 10 had two, 38 had one, and 52 had no 
resin sacs. 

A study of the needles of the white spruce with a dissecting microscope confirmed 
that the possible cross sections showing two resin sacs were relatively few. The possi- 
bility of making two cross sections from different parts of the same needle each showing 
two resin sacs was rare. In none of the many needles examined would it have been 
possible to make three cross sections at different levels each showing two resin sacs. 

In the field several cross sections cut with a sharp knife and examined with a strong 
lens will reveal the type of resin cavity present. This can be helpful in distinguishing 
between black spruce and white spruce seedlings as well as depauperate specimens so fre- 
quently found in the higher latitudes. 

Biology Department, Catholie University, 
Washington 17, D.C. 
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An Annotated Preliminary Catalogue of the Vascular Flora 
of Rockland County, New York 


(Continued from Bull. Torrey Club 84: 310-317, 1957.) 
J. Harry LEHR 
COMPOSITAE 
VERNONIA 


VERNONIA NOVEBORACENSIS (L.) Michx. New York Ironweed. Clarkestown, Ramapo. 
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EUPATORIUM 


*EUPATORIUM DUBIUM Willd. Joe-Pye-Weed. Ramapo. (H) 
E, FISTULOSUM Barratt. Trumpet-Weed. Ramapo. (H) 

E. PERFOLIATUM L. Boneset. General. (H) 

*E. PURPUREUM L. Sweet Joe-Pye-Weed. Haverstraw. (H) 
E. RuGosuM Houtt. White Snakeroot. General. (H) 


Pices MIKANIA 
riana 
stra- 
irry) 
' one 
le to *SOLIDAGO ALTISSIMA L. Tall Goldenrod. Clarkestown. (H) 
of a *S. arcuta Ait. Cut-leaved Goldenrod. A single station for this rarity in the southern 
ts in part of New York State. Clarkestown. (H) 

*S. ASPERULA Desf. Orangetown. This hybrid is found at only one of the two stations 
oiled where both parents (S. rugosa and S. sempervirens) grow in close association. (H) 
Liecro- 3. BICOLOR L. White Goldenrod. General. (H) 
r oil $s. CAESIA L. Blue-stemmed Goldenrod. General. (H) 

FLEXICAULIS L. Broad-leaved Goldenrod. General. (H) 

two S. GIGANTEA Ait. Late Goldenrod. Clarkestown, Ramapo. (H) 
; will S. GRAMINIFOLIA (L.) Salis. Lanee-leaved Goldenrod. General. (H) 
sacs S. suNcEA Ait. Early Goldenrod. General. (H) 
cross *S. NEMORALIS Ait. Gray Goldenrod. Ramapo, Stony Point. (H) 
resin *S. opora Ait. Sweet Goldenrod. Stony Point, Haverstraw. (H) 
.d no *S. paTuLaA Muhl. Swamp Goldenrod. Ramapo, Clarkestown. (H) 

*S. rigipa L. Stiff Goldenrod. A single station for this, another rarity in 
rmed southern part of New York State. (H) 
088i- S. rugosa Ait. Rough Goldenrod. General. (H) 
wing S. SEMPERVIRENS L. Seaside Goldenrod. Orangetown, Stony Point. (H) 
been *S. sQUARROSA Muhl. Stout Goldenrod. Orangetown. (H) 
8. 
[rong ASTER 


shing 
» fre- “ASTER ACUMINATUS Michx. Mountain Aster. Ramapo. (H) 


A, ACUMINATUS Michx. forma SUBVERTICILLATUS Fern. Whorled Aster. The form 
is more common in this county than the typical species. Clarkestown, Ramapo. (H) 
A. corDIFOLIUS L. Heart-leaved Aster, General. (H) 
A. puMosus L. Bushy Aster. Ramapo. (H) 
*A. LAEVIS L. Smooth Aster. Ramapo. (H) 
pruce A. LATERIFLORUS (L.) Britt. Calico Aster. Ramapo. (H) 
A, LINARIIFOLIUS (L.) Stiff-leaved Aster. Stony Point, Ramapo. (H) 
mann A. LOWRIEANUS Porter var. LANCEOLATUS Porter. Lowrie’s Aster. Ramapo. (H) 
—236, A. MACROPHYLLUS L. Large-leaved Aster. Ramapo. (H) 
. NOVAE-ANGLIAE L. New England Aster. General. (H) 
A. PATENS Ait. Late Aster. Ramapo. (H) 
A. PILOosUS Willd. var. DEMoTUS Blake. White Heath Aster. Ramapo. (H) 
“A. PREALTUS Poir. Willow Aster. Orangetown. (H) 


MIKANIA SCANDENS (L.) Willd. Climbing Hempweed. Ramapo, Orangetown. (H) 


SOLIDAGO 


“A. PRENANTHOIDES Muhl, Crooked-stemmed Aster. A rarity in the southern part 
of New York State. Ramapo. (H) 

A. punicEus L, Purple-stemmed Aster. Ramapo. (H) 

*A. SCHREBERI Nees. Schreber’s Aster. Ramapo. (H) 

A. SUBULATUS Michx. Salt-Marsh Aster. Orangetown. (H) 

A. UMBELLATUS Mill. Flat-topped White Aster. Ramapo. (H) 

*A. UNDULATUS L. Wavy-leaved Aster. Ramapo. (H) 


mapo. 
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ERIGERON 


ERIGERON ANNUUS (L.) Pers. Whitetop. General. (H) 

E. CANADENSIS L. Fleabane. General. (H) 

E, PULCHELLUS Michx. Robin’s-Plantain. Ramapo, Stony Point. (H) 
*E. strigosus Muhl. Rough Daisy Fleabane. General. (H) 


SERICOCARPUS 


SERICOCARPUS ASTEROIDES (L.) BSP. White-topped Aster. Ramapo, Haverstraw. (H) 


PLUCHEA 


PLUCHEA PURPURASCENS (Sw.) DC. var. SUCCULENTA Fern. Salt-Marsh-Fleabane, 
The author believes that this is the northernmost station in the State with one exception 
the salt marshes of Onondaga Lake near Syracuse. Orangetown. (H) 


ANTENNARIA 


The author has not completed his collections and studies in this taxon. 


ANAPHALIS 


ANAPHALIS MARGARITACEA (L.) C. B. Clarke. Pearly-Everlasting. Ramapo. (H) 


GNAPHALIUM 
GNAPHALIUM OBTUSIFOLIUM L. Fragrant Everlasting. Orangetown, Clarkestown. (H) 
*G. ULIGINOSUM L. Low Cudweed. Ramapo. (H) 
Iva 
*IVA FRUTESCENS L. var. ORARIA (Bartlett) Fern. & Grise. Marsh-Elder. The author 
believes this is the northernmost station in New York State. Orangetown. (H) 

AMBROSIA 
AMBROSIA ARTEMISIIFOLIA L. Ragweed. General. (H) 
A. TRIFIDA L. Giant Ragweed. General. (H) 

EcLIPTA 


Ecuipta ALBA L, Yerba-de-Tago. This is another species which the author believes 
is at the northernmost limit of its range in New York State at this station. Orangetown. 
(H) 

RUDBECKIA 


RUDBECKIA HIRTA L, Black-eyed Susan. General. (H) 
R. LACINIATA L, Tall Coneflower. Ramapo, Clarkestown. (H) 


HELIANTHUS 


*HELIANTHUS ANNUUS L. Sunflower. Ramapo. (H) 

H, DECAPETALUS L. Thin-leaved Sunflower. Ramapo. (H) 
H. pivaricatus L. Woodland, Sunflower. Haverstraw. (H) 
H. Giganteus L. Tall Sunflower. Clarkestown. (H) 

H. strumosus L. Pale-leaved Sunflower. Ramapo. (H) 

H. Tuserosus L. Jerusalem Artichoke. Ramapo. (H) 


BIDENS 


BIDENS BIPINNATA L. Spanish Needle. Orangetown, Clarkestown, Stony Point. (H) 
B, CERNUA L. Stick-Tight. Ramapo. (H) 
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*B. comosa (Gray) Wieg. Leafy-bracted Tickseed. (H) 
B. CONNATA Muhl. var. PETIOLATA (Nutt.) Farwell. Purple-stemmed Swamp Beg- 


gar-Ticks. Ramapo. (H) 
B. PROoNDOSA L. Beggar-Tick. General. (H) 
B. LAEVIs (L.) BSP. Large Bur Marigold. A single station for this, the most 


floriferous of the Bidens. 
GALINSOGA 


GALINSOGA PARVIFLORA Cay. Quick-Weed. General. (H) 


HELENIUM 


HELENIUM AUTUMNALE L, Sneezeweed. Ramapo, Stony Point, Clarkestown. (H) 


ACHILLEA 


ACHILLEA MILLEFOLIUM L. Yarrow. General. (H) 


ANTHEMIS 


ANTHEMIS CoTULA L. Mayweed. Ramapo, Clarkestown. (H) 


CHRYSANTHEMUM 


CHRYSANTHEMUM LEUCANTHEMUM L., var, PINNATIFIDUM Lecoq & Lamotte. .Ox-Eye 


Daisy. General. (H) 

TANACETUM 

TANACETUM VULGARE L, Tansy. Haverstraw. (H) 
ARTEMISIA 


ARTEMISIA VULGARIS L. Mugwort. Ramapo. (H) 


TUSSILAGO 


TuSSILAGO FArRFARA L. Coltsfoot. General. (H) 


ERECHTITES 


ERECHTITES HIERACIFOLIA (L.) Raf. Fireweed. General. (H) 


SENECIO 


SENECIO AUREUS L. Golden Ragwort. Ramapo, Clarkestown. (H) 
*S. opovatus Muhl. Round-leaved Squaw-weed. Clarkestown. (H) 


ARCTIUM 
Arctium Lappa L. Great Burdock. General. 
A. MINUS (Hill) Bernh. Smaller Burdock. General. 

CIRSIUM 
CIRSIUM ARVENSE (L.) Scop. Canada Thistle. Clarkestown. (H) 


C, DISCOLOR (Muhl.) Spreng. Field Thistle. Clarkestown. (H) 
*C. piscoLor (Muhl.) Spreng. forma ALBIFLORUM (Britt.) House. White Field 


Thistle. Orangetown. 
C. MuTIcCUM Michx. Swamp Thistle. Clarkestown, Ramapo. (H) 


C. VULGARE (Savi) Tenore. Bull Thistle. General. (H) 


CENTAUREA 


*CENTAUREA MACULOSA Lam, Spotted Knapweed. Clarkestown. (H) 
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LAPSANA 
*LAPSANA COMMUNIS L. Nipplewort. A rare adventive fully naturalized at a single 
station. Ramapo. (H) 
CICHORIUM 


CicHorIuM INtTyBus L. Chicory. General. (H) 


KRIGIA 


KRIGIA BIFLORA (Walt.) Blake. Virginia Goat’s Beard. Ramapo, Clarkestown. (H) 
*K. virginica (L.) Willd. Canada Dwarf Dandelion. Clarkestown. (H) 


TRAGOPOGON 


TRAGOPOGON MAJOR Jacq. Goat’s Beard. Ramapo, Clarkestown. (H) 


TARAXACUM 


TARAXACUM OFFICIONALE Weber. Common Dandelion. General. (H) 


SONCHUS 
*“SoNCHUS ASPER (L.) Hill forma GLANDULOSA Beckh. Spiny-leaved Sow-Thistle. 
Ramapo. (H) 
*S. OLERACEUS L. Common Sow-Thistle. Ramapo. (H) 


LACTUCA 
LACTUCA BIENNIS (Moench) Fern. Tall Blue Lettuce. General. (H) 


*L. CANADENSIS L. Tall Lettuce. Clarkestown. (H) 
*L. Scartota L. Wild Lettuce. Orangetown. (H) 


PRENANTHES 


PRENANTHES ALTISSIMA L, Tall White Lettuce. Ramapo, Clarkestown. (H) 
P. TRIFOLIATA (Cass.) Fern. Tall Rattlesnake Root. Clarkestown, Haverstraw. (HF) 


HIERACIUM 


HIERACIUM AURANTIACUM L. Orange Hawkweed. Found only occasionally; cannot 
be considered a weed in this county. Clarkestown. (H) 

*H. FLORENTINUM All. King-Devil. Clarkestown, Ramapo. (H) 

H. Gronovil L. Hairy Hawkweed. Clarkestown, Ramapo. (H) 

Ii, PANICULATUM L,. Panicled Hawkweed. Clarkestown. (H) 

H. PRATENSE Tausch. Yellow Paintbrush. General. (H) 

H. vENosuM L. Rattlesnake Weed. Clarkestown, Haverstraw. (H) 

(To be coneluded ) 


PROCEEDINGS OF THE CLUB 


MARCH 19, 1957 The meeting, at Columbia University, was called to order by 
President Rickett at 8:03 P.M. Thirty-four members and guest were present. The minutes 
of the previous meeting were approved as read. 

Mr. Lawrence J. Crockett was elected to Active (Annual) Membership and Miss G. 
Eleanor MacLean to Associate Membership. 

Dr. Rickett announced that two members of the Council were to be elected to fill 
the unexpired terms of Dr. John A. Small and Dr. Peter K. Nelson. The Council recom- 
mended that the following persons be elected to fill these offices: 





Dr. Jennie L. 8. Simpson Term: 1955-1957 
Dr. Robert Lampton Term: 1956-1958 
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Dr. Rickett called for nominations from the floor; there were none, Dr. Rogers 
moved, seconded by Dr. Clum, that the Secretary be instructed to cast one ballot for 
the election of these Council Members. The vote by the members of the Club on this 
motion was unanimous. 

Dr. Rickett announced that since there was a discrepancy between the times for 
the meetings recommended by the Council and subsequently voted by the Club at its 
March 6, 1956 meeting and the By-Laws, there should be an amendment made to the 
By-Laws. 

The Council recommended that the following change be made: 

By-Law 2—Meetings. Delete the statement, ‘‘the regular meeting shall be 
held on the first Tuesday and third Wednesday of each month,’’ and add the 
following: ‘‘the regular meeting of the Club shall be held on the first Tuesday 
of each month and a second meeting on the third Tuesday if a speaker is 
available.’’ Add the sentence, ‘‘In the event the first Tuesday falls on a 
holiday the meeting on the third Tuesday of the month will be the regular 
meeting. ’’ 

Dr. Clum moved that this recommendation be approved by the Members of the Club. 
The motion was unanimously passed. 

Dr. Rickett introduced the speaker of the evening, Dr. Ulrich Naf of the Rocke- 
feller Institute for Medical Research who spoke to the Club on, ‘‘ Physiology of Antheri- 
dium Formation in Pteridium aquilinum (Bracken).’’ 

After a period of lively discussion the meeting was adjourned at 8:55 P.M. 

Respectfully submitted, 
Frank G. Lier, 
Recording Secretary 


APRIL 2. The meeting of the Club, at the Brooklyn Botanic Garden, was called 
to order by President Rickett at 8:10 P.M. There were 25 members and guests present. 
The minutes of the meeting of March 19, 1957 were approved as read. 

Sister Mary Annunciata, R.S.M., and Mr. Karl L. Brooks were elected to Active 
(Annual) Membership by the members of the Club. 

Dr. Rickett introduced the speaker of the evening, Dr. Louis G. Nickell of Charles 
Pfizer and Company, who spoke to the Club on, ‘‘ Plant Exploration in Latin America.’’ 

Dr. Nickell told the Club of his search for new sources of the drug plant Rauwolfia 
from which reserpine and other alkaloid drugs are derived. In addition, he collected 
soil samples as possible sources of new antibiotic producing organisms. The diseases 
of bananas in Central America were also discussed. Dr. Nickell illustrated his talk 
with colored and black and white lantern slides. 

The meeting was adjourned at 8:50 P.M. after which coffee and refreshments were 
served by the members of the staff of the Brooklyn Botanie Garden. 

Respectfully submitted, 
Frank G. Lier, 
Recording Secretary 


MAY 7. The meeting of the Club, at Hunter College, was called to order by Dr. 
MeMahon, the Treasurer, at 8:05 P.M. There were 35 members and guests present. 
The minutes of the meeting of April 2, 1957 were approved as read. 

Mr. G. Benjamin Bouck and Mr. Thomas T. Cooke were elected to Active (Annual) 
Membership by the members of the Club. 

The resignations of the following Active members were accepted with regret: 
Mr. Raymond Adolph, Dr. W. B. Baker, Mr. Alfred Bartsch, Dr. Clarence Sterling, and 
Dr. Robert Stratton. 

Dr. MeMahon introduced the speaker of the evening, Miss Jean Seear, of the 
Brooklyn Botanic Garden who spoke to the Club on, ‘‘ Alpine Flowers of Rocky Moun- 
tain National Park.’’ Miss Seear’s talk was illustrated with excellent colored slides 
of the plants, animals, and scenery of the Park and its environs. 
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At the end of the meeting Dr. McMahon announced that the Nominating Com- 
mittee had been appointed by the President. It consists of Dr. Donald P. Rogers, 
Chairman, Dr. Lindsay Olive, and Dr. J. L. 8S. Simpson. 

The meeting was adjourned at 8:55 P.M. after which refreshments were served 
by the members of the Huater College Faculty. 
Respectfully submitted, 
Frank G. Lier, 
Reeording Secretary 


Fretp Trip REpPorRTS 





April 20. Willowbrook Park, Staten Island, N. Y. Early spring flowers were ob- 
served on the following plants: spring-beauty, Canada May-flower, trout-lily, spicebush, 
red maple, and sassafras. It was observed that the flowers were much further advanced 
on the edges of woodland. A pheasant was flushed from a nest on the meadow in the 
William T. Davis Wildlife Refuge. There were 11 eggs in the nest. Attendance 12, 
Leader, Mathilde Weingartner. 





May 25. Ward’s Point, Staten Island, N. Y. Some of the common shore birds 
were seen. Among the plants of interest to the group were persimmon, old-man-of-the- 
earth (Ipomoea pandurata), Quercus Phellos, and x Q. Rudkini. Several interesting 
grasses were observed. Attendance 12. Leader, Mathilde Weingartner. 





June 9. Van Cortlandt Park, N. Y. Our first stop was at a swamp near the Wood- 
lawn Station. Here can still be found several large-sized poison sumaecs, which were just 
coming into bloom at the time of our visit. In the wet grounds near the sumacs were 
dense stands of a sterile grass that had been extensively attacked by a fungus, Epichloé 
typhina (determined by Donald P. Rogers). This ascomycete appeared as a conspicuous 
cream-colored (turning pale orange) band or zone 2-6 em. broad around the apex of 
the host; the fungus tissue when scraped emitted a distinctive smell like that of our 

: ordinary mushrooms. It had infested the one species only, although Glyceria striata 

and Poa trivialis were abundant nearby. Dr. Rogers informs us that this fungus is 

poorly represented for America in the herbarium. Is the parasitized grass Glyceria 
melicaria? The writer seems to recall seeing that species in the swamp many years ago. 

On the way toward the East Woods, we unsuccessfully looked for Lepidium perfoli- 
atum, which the leader had collected the week before on a roadside embankment where 
it must have come in recently. The plant was scarce but seeding well; the flowers 
were yellowish. The clasping pepper-grass is not mentioned by Taylor in his Flora of 
the Vicinity of New York, but it had been collected as early as 1895 by Bicknell in the 

Yonkers’ Wool Mill. On a newly-made lawn in the vicinity of the pepper-grass, there 

were many plants of Vicia tetrasperma; the tiny flowers were about 4 mm. long, not 

**7-8 mm.’’, as deseribed by Fernald. 

We concluded the outing with a quiet stroll in the low, rather monotonous oak- 

; woodland of East Van Cortlandt Park. The leader wishes to make the following com- 

ments about some of the plants examined: Agastache nepetoides, first seen by him in 

the East Woods over ten years ago, is still flourishing. The sharply 4-angled fistulous 
stems are like those of Mimulus alatus. Fernald deseribes the leaves as ‘‘ glabrous or 
essentially so’’; however, they are minutely and closely hirtellous, particularly beneath. 

We examined the spicy-fragrant staminate flowers of Vitis labrusca and found them 

to be about equally 5- and 6-merous, notwithstanding the agreement on the categorical 

5-merous by the two latest standard floras. Rhododendron viscosum apparently is pictured 
twice in the New Britton and Brown, both under the proper name and R. serrulatum. 

The illustration of the latter is based on Gleason 8560 from Virginia, subsequently 

determined as R. viscosum by a student of the group (H. T. Skinner, 1951). It shows 

the longer corolla-lobes described for R. viscosum rather than R. serrulatum. The sepals 
in the Van Cortlandt specimens vary to over 2 mm. long which disagrees with the 
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key-character ‘‘less than 1 mm. long.’’ In the same reference work, the over-sized 
staminate flower of Sanicula gregaria is shown with sepals subulate-tipped instead 
of ‘‘obtuse to subacute,’’ as correctly described. The character is important for it 
readily distinguishes the species from all others in the Manual Range. The pistillate 
flower is incorrectly drawn at both ends; it lacks the stipe at the base and the long 
styles at the apex. Thus, for the purpose of distinguishing the species of sanicle, these 
illustrations are worthless and misleading. Lysimachia quadrifolia was seen coming into 
bloom. The specific name means four-leaved, but sometimes the leaves are 5 or from 
3-8 in a whorl, or they may be merely opposite or even alternate. The cut rhizome 
and stem exude a brown or iodine-colored juice (L. terrestris has similar juice). The 
corolla-lobes are dextrorsely convolute in aestivation. There are infrequent variations 
in the structure of the flower. Sometimes the flowers are 4-merous; six sepals have also 
been observed. The filaments of the stamens are united at the base; in rare instances, 
very short tooth-like processes are seen alternating with the filaments, as though they 
were initial or vestigial staminodia. Attendance 15 members and guests. Leader, Joseph 
Monachino. 


Book REVIEWS 


Biogeography: An Ecological Perspective. By Pierre Dansereau. The 
Ronald Press Co., New York. 394 pp., 1957. ($7.50) 


This book, which was written expressly ‘‘for senior and graduate students . . 
to provide (them) with a new synthesis of the environmental relationships of living 
organisms’’ and for ‘‘natural scientists, geographers, and social scientists in search 
of an ecological inventory,’’ covers such a wide range of subject matter that it should 
be of interest and value to any scientist concerned with problems of an ecological nature. 

Any one of the five chapters—(1) History of Biota (2) Bioclimatology (3) Syne- 
cology (4) Autecology (5) Man’s Impact on the Landscape—could be expanded into 
a book equal in size to the present volume. Professor Dansereau’s new book is, how- 
ever, something more than five-books-in-one. It is a synthesis, based on wide experience 
and years of teaching, that combines the essentials of historical, descriptive, and 
analytical vegetation science with bioclimatology and human ecology. It is a many- 
sided consideration of the problems of biogeography which is defined as ‘‘the study of 
the origin, distribution, adaptation, and association of plants and animals.’’ The treat- 
ment of these problems is at once comprehensive and concise. It does much to dissolve 
the artificial boundaries and breech the gaps that tend to compartmentalize the various 
physical and biological sciences. It is not the ultimate ecological synthesis, but it is 
surely the longest forward step made in that direction in the past half decade. 

The author’s approach to his chosen subject follows that of the Ziirich and Montpellier 
School, but he departs from tradition in many ways that are uniquely his own and in 
other ways that shows the influence of the American School. Only a person with Pierre 
Dansereau’s broad and varied background could be expected to write a book so inclusive 
in its ultimate intentions and so cosmopolitan in its contents. The organization of the 
book reflects the broadest possible poit-of-view. The interpretations given to the 
phenomena selected for consideration reflect a conversant knowledge of many contrast- 
ing ecological philosophies. The choice of examples and illustrations reflects a wide 
familiarity with vegetation in many parts of the world and with the ecological literature 
available in several languages. 

The general reader will find a concise inventory of paleoecology, plant geography, 
bioclimatology, synecology, autecology, and human ecology, but he may find it difficult 
to understand. The book suggests more problems than it tells how to solve; and because 
it is difficult to condense so large a subject into a single volume, more space is devoted 
to ‘‘summing up’’ than to explaining principles with which the reader is assumed to 
be already familiar. 

Students with a little training in ecological principles and methods will find the 
book stimulating but of a scope perhaps too large to be immediately comprehensible. 
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Copious cross-indexing facilitates the study of the book itself, and a generous bibliog- 
raphy provides a guide for further study of all the important topies considered in the 
text. To students unfamiliar with European concepts, the terminology may seem to be 
unusually large and complex, but all terms are carefully defined in an excellent glossary, 

It is safe to assume that Dansereau’s BroGeoGRAPHY will do much to introduce 
many European concepts to American ecologists. For this reason, it is a must for the 
ecologist’s bookshelf. This reviewer found it to be most stimulating and thought pro- 
voking. It should provide any thoughtful reader with a great many things on which 
to ponder and ruminate. Any biologist interested in ecology or any of its relatives 
would do well to own this book—and read it twice —WILLIAM E. Martin, Department 
of Botany, Rutgers University, New Brunswick, N. J. 


The Complete Book of Greenhouse Gardening. Henry T. Northen and 
Rebecca T. Northen. z plus 353 pages plus 4 color plates plus 172 halftones 
(63 pages) plus line drawings. The Ronald Press Company, New York, 
1956. $6.50. 


Here is a book to be endorsed with enthusiasm. This reviewer is in the preliminary 
stages of planning for a small greenhouse and has found just about everything neces- 
sary for its creation and future general upkeep in this work. In addition, it has already 
proven invaluable as a reference for the care and propagation of house plants produced 
in quantity for a recent school bazaar. 

Areas covered inelude the selection of a greenhouse type, location, temperature 
and humidity provision and control, seed culture and general propagation, soils and 
nutrition, disease and pest control, and the specific culture methods necessary for a 
host of individual plants and plant types. It is especially this last area which is so 
valuable. Many of the horde of recent ornamental horticulture books leave the reader 
with a few notes in a chart to be interpreted for better or worse. The authors here 
provide adequate detail and well-chosen photographs along with numerous charts which 
then can serve their purpose with excellence. Orchids (due to the particular interest 
in this group by the authors) are exceptionally well covered. 

It is probably the emphasis of the relationship of greenhouse gardening to house 
and outdoor plant culture and the inclusion of so many fine photographs that make 
this reference so desirable. Even the use of the greenhouse for vegetable production 
is included, although this seems to be the weakest area. Perhaps the other work by the 
same authors, THE SECRET OF THE GREEN THUMB, will add strength to this vegetable 
section and be of equal value concerning general gardening to this writer. He intends 
to purchase a copy shortly.—JoHNn J. NELSON, New Brunswick Senior High School, New 
Brunswick, N. J. 

NOTE 


We have just received THE Biotic COMMUNITIES OF GREENBROOK SANCTUARY by 
Stephen Collins and published by the Palisades Nature Association, Box 230, Engle- 
wood, N. J. ($2.50) The 112 page book will be reviewed but readers may wish to get 
a copy for autumn reading or for reading while rambling in the Sanctuary. It appears 
to be well done and attractive from the very real food chain depicted on the front 
cover to the two maps in the pocket of the inside back cover. Collins was naturalist 
in the sanctuary and later did this study as a thesis for the Doctorate. Perhaps that 
makes its freshness and readability the more surprising! J. A. 8S. 


Botany for Gardeners. By Harold William Rickett. vii + 236 pp. Illus- 
trated and indexed. Maemillan, N.Y. 1957. $4.50. 


This is not another of the growing line of do-it-yourself garden books; it is precisely 
what the title says. It is a book for those who grow plants and ought to know how they 





1957 | TORREYA 397 


are constructed, how they grow, and how they reproduce. The text, lucidly written, some- 
times with a sly humor or probing wit, is the best example of botanical writing this re- 
viewer has encountered in a long time. The illustrations, done by the author on stipple- 
board, have a clarity and grace which one seldom finds in botanical works today. 

When one reviews the current crop of introductory botany texts one discovers that, 
in spite of all manner of gimmicks to make each unique, and publisher’s jacket blurbs 
to the contrary, they are monotonously alike in basic concept and pedagogic approach. 
This little book comes like a frosty drink after weeding in the garden on a hot after- 
noon. While reading it a series of questions came to mind. Have we teachers become 
hag-ridden with mouldy traditions whose origins are forgot? Are we, as professionals, 
perhaps unconscious of the terrible amount of technical terminology we are forcing on 
the students in their introductory courses? Have we, perhaps carelessly, substituted the 
rote memorization of definitions for the admittedly more difficult teaching of basic 
concepts? If so, we are short-changing these students in their education. In this little 
volume Rickett has proved that the fundamentals of plant structure, metabolism and 
reproduction can be clearly set forth without recourse to a great spate of professional 
jargon, as is our custom. At a time when we botanists are vocally wondering why so few 
students go beyond their first course, we might perhaps do a little worrying about our 
methods of instruction. Have we, by attempting to include in our introductory courses 
some mention of almost every detail, every technical term these students would meet 
in their more advanced courses, built a frustratingly complex wall of terminology be- 
tween our students and any possible interest they might develop in plants? With a change 
of title, and the addition of several topics such as ecology, plant geography, conservation, 
and more on the Great Groups and their development through time, Rickett might well 
be on his way to producing the sort of text best fitted to an introductory course in 
botany within the conceptual framework of the ideals of a liberal education. Once we 
have fixed a student’s interest on the world of green, growing things there would seem 
to be ample opportunity, in his more advanced courses, to teach him all these intricate 
professional terminologies. -WENDELL H. CAMP, University of Connecticut. 
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ALGAE 
(See also under Morphology: Hall; under Ecology: Wilson & Forest) 

Lewin, Ralph A. Four new species of Chlamydomonas. Canad. Jour. Bot. 35: 
321-326. My 1957. 

Silva, Paul C. Notes on Pacific marine algae. Madrofio 14: 41-51 Ap [1 My] 
1957. 

BRYOPHYTES 

Bartram, Edwin B. Mosses of eastern Papua, New Guinea [25 sp. nov.]. 
Brittonia 9: 32-56. 27 Ap 1957. 

Crum, Howard. Some additions to the California moss flora. Madrofio 14: 
74-78. Ap [1 My] 1957. 

Kucyniak, James. Sur quelques bryophytes pionniéres d’une sabliére aban- 
donnée. Nat. Canad. 84: 105-109. My 1957. 

Niering, W. A. & Miller, H. A. Cryptogams of Kapingamarangi atoll, Carolina 
Islands Il: ecology and phytogeography. Bryologist 59: 174-180. S 1956 
[Mr 1957]. 

Schuster, Rudolf M. North American Lejeuneaceae. VI. Lejeunea: introduction 
and keys; subgenus Lejeunea (1). Jour. Elisha Mitchell Soe. 7: 122-197. 
My 1957. 

FUNGI 

Bakshi, B. K. Occurrence of mycorrhiza on some Indian conifers. Mycologia 
49; 269-272. 30 Ap 1957. 

Bandoni, R. J. The spores and basidia of Sirobasidium. Mycologia 49: 250- 
255. 30 Ap 1957. 

Benjamin, Chester R. & Hesseltine, C. W. The genus Actinomucor. Mycologia 
49: 240-249. 30 Ap 1957. 

Berry, Charles R. & Barnett, J. L. Mode of parasitism and host range of 
Piptocephalis virginiana. Mycologia 49: 374-386. Je 1957. 

Butler, Edward E. Rhizoctonia solani as a parasite of fungi. Mycologia 49: 
354-373. Je 1957. 

Cain, Roy F. Studies of coprophilous Ascomyeetes. VI. Species from the Hudson 
Bay area. Canad. Jour. Bot. 35: 255-268. My 1957. 

Cooke, Wm. Bridge. The genera Serpula and Meruliporia [sp., var., & comb. 
nov.|. Mycologia 49: 197-225. 30 Ap 1957. 

Drechsler, Charles. A nematode-capturing phycomycete forming chlamydo- 
spores terminally on lateral branches. Mycologia 49: 387-391. Je 1957. 

Driver, Charles H. Notes on Physalospora ilicis. Mycologia 49: 442-444. Je 
1957. 
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Durie, E. Beatrix & Frey, Dorothea. A new species of Trichophyton from New 
South Wales. Mycologia 49: 401-411. Je 1957. 

Grosklags, James H. & Swift, Marjorie E. The perfect stage of antibiotic- 
producing Cephalosporium |Emericellopsis salmosynnemata, sp. nov.]. 
Mycologia 49: 305-317. Je 1957. 

Hahn, Glenn Gardner. A new species of Phacidiella [coniferarum] causing 
Phomopsis disease of conifers. Mycologia 49: 226-239. 30 Ap 1957. 
Hale, Mason E. Conidial stage of the lichen fungus Buellia stillingiana and its 

relation to Sporidesmium folliculatum. Mycologia 49: 417-419. Je 1957. 

Harding, Paul R. Notes on Longula texensis var. major. Mycologia 49: 273- 
276. 30 Ap 1957. 

Johns, Robert J. A new species of Physoderma |[dulichii] on Dulichium. 
Mycologia 49: 298, 299. 30 Ap 1957. 

Johnson, T. W. Marine fungi. III. Phycomycetes. Mycologia 49: 392-400. 
Je 1957. 

Johnson, T. W. & Gold, Harvey 8S. Didymosamarospora, a new genus of fungi 
from fresh and marine waters. Jour. Elisha Mitchell Soe. 73: 103-108. 
My 1957. 

Karling. John S. Synchytrium cotulae. Am. Jour. Bot. 44: 215-218. Mr [14 
My] 1957. 

Lurie, H. I. & Way, M. The isolation of dermatophytes from the atmosphere of 
caves. Mycologia 49: 178-180. 30 Ap 1957. 

Martin, G. W. A new species of Licea |tuberculata] from Panama. Mycologia 
49: 439, 440. Je 1957. 

Martin, G. W. The tulasnelloid fungi and their bearing on basidial terminology. 
Brittonia 9: 25-30. 27 Ap 1957. 


Miller, Julian H. Elsinde | quercus-falcatae, sp. nov.] on southern red oak. 
Mycologia 49: 277-279. 30 Ap 1957. 

Mishra, J. N. Ustilaginales of Bihar. III. Some new and interesting smuts 
[4 sp. nov., 1 var. nov.j. Mycologia 49: 256-261. 30 Ap 1957. 

Pady, 8. M. Quantitative studies of fungus spores in the air. Mycologia 49: 
339-353. Je 1957. 


Routien, John B. Fungi isolated from soils [Levispora terricola, gen. & sp. 
nov.; Dactylaria lutea, sp. nov.] Mycologia 49: 188-196. 30 Ap 1957. 

Savile, D. B. O. Notes on boreal Ustilaginales, IT. Canad. Jour. Bot. 35: 279- 
286. My 1957. 

Shoemaker, R. A. Atkinson’s species of Helminthosporium on grasses from 
Alabama. Canad. Jour. Bot. 35: 269-277. pl. 1, 2. My 1957. 

Silva, Margarita. The parasitic phase of the fungi of chromoblastomycosis: 
development of sclerotic cells in vitro and in vivo. Mycologia 49: 318- 
331. Je 1957. 

Sparrow, Frederick K. Observations on chytridiaceous parasites of phanero- 
gams. VI. Resting spore germination in Physoderma (Urophlyctis) pluri- 
annulatum. Mycologia 49: 426-429. Je 1957. 

Taschidjian, Claire L. Routine identification of Candida albicans: current meth- 
ods and a new medium. Mycologia 49: 332-338. Je 1957. 

Whiteside, W. C. Perithecial initials of Chaetomium. Mycologia 49: 420-425. 
Je 1957. 

Wolf, F. A. Is Mycotypha a phyeomycete? Mycologia 49: 280-282. Ap 1957. 
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PTERIDOPHYTES 

Alston, A. H. G. Some Colombian ferns collected by M. Kgie. Bull. Jard. Bot. 
| Bruxelles] 27: 55-58. 31 Mr 1957. 

Darling Thomas. In search of the rock-fern hybrid Asplenium gravesii. Am. 
Fern Jour, 47: 55-66. Je 1957. 

DeVol, Charles E. The geographic distribution of Ceratopteris pteridoides. 
Am. Fern Jour. 47: 67-72. Je 1957. 

Matuda, Eizi. Los helechos del Valle de México y alrededores. An. Inst. Biol. 
| Mexico] 27: 49-168. 1956. 

Meyer, Dieter I. Farne aus Siidamerika, gesammelt 1954 von W. Rauh und 
G. Hirseh, I. Teil. Willdenowia 1: 642-653. 11 My 1956. II. Teil. 704- 
708. 1 Mr 1957. 

Morton, C. V. Observations on cultivated ferns. I. Am. Fern Jour. 47: 7-14. 
Ja—Mr [11 Ap] 1957. II. The proper generic name of the holly fern. 
52-55. Je. 

St. John, Harold. Notes on Hawaiian terrestrial species of Ophioglossum. Am. 
Fern Jour. 47: 74-76. Je 1957. 

Tryon, Alice F. A revision of the fern genus Pellaea section Pellaea. Ann. 
Missouri Bot. Gard. 44: 125-193. My 1957. 

Tryon, Alice F. The vegetable lamb of Tartary. Am. Fern Jour, 47: 1-7. 
Ja—Mr [11 Ap] 1957. 

Wagner, W. H. & Darling, Thomas. Synthetic and wild Asplenium gravesii. 
Brittonia 9: 57-63. 27 Ap 1957. 

Wagner, W. H. & Hagenah, Dale J. A further note on Cystopteris. Am. Fern 
Jour. 47: 25, 26. Ja—Mr [11 Ap] 1957. 

Wagner, W. H. & Whitmire, Robert S. Spontaneous production of a morpho- 
logically distinct, fertile allopolyploid by a sterile diploid of Asplenium. 
Bull. Torrey Club 84: 79-89. Mr—Ap [Je] 1957. 

Wiggins, Ira L. The ferns and fern-allies at Chandler Lake, Alaska. Am. Fern 
Jour. 47: 16-25. Ja—Mr [11 Ap] 1957. 


SPERMATOPHYTES 
(See also under Genetics: Britton & Hull; under Morphology: Carliquist) 


Adams, William P. A revision of the genus Ascyrum (Hypericaceae). Rhodora 
59: 73-95. 29 Ap 1957. 

Alain, Hermano. Novedades en la flora cubana. IX. Revista Soe. Cub. Bot. 
13: 59-61. O-D 1956 [Je 1957]. 

Baldwin, J. T. & Speese, Bernice M. Flagellaria guineensis Schum. Bull. 
Torrey Club 84: 90-93. Mr—Ap [Je] 1957. 
Baldwin, J. T. & Speese, Bernice M. Phoradendron flavescens: chromosomes, 
seedlings, and hosts. Am. Jour. Bot. 44: 136-140. F [29 Ap] 1957. 
Carlquist, Sherwin. Anatomy of Guayana Mutisieae. Mem. N. Y. Bot. Gard. 
9: 441-476. 23 My 1957. 

Carlquist, Sherwin. Systematic anatomy of Hesperomannia. Pacif. Sci. 11: 
207-215. Ap 1957. 

Cody, W. J. New plant records for northern Alberta and southern Mackenzie 
District. Canad. Field-Nat. 70: 101-130. JI-S 1956 [My 1957]. 

Cowan, R. 8. Studies in tropical American Leguminosae—II. Brittonia 8: 113. 
8 Ap 1955. 
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Crampton, Beecher. Glyceria declinata in Stanislaus County, California. Leafl. 
West. Bot. 8: 160. 24 Ap 1957. 

Cronquist, A. Outline of a new system of families and orders of dicotyledons. 
Bull. Jard. Bot. [| Bruxelles] 27: 13-40. 31 Mr 1957. 

Cronquist, A. The typification of Galium multiflorum var. Watsoni Gray. Leafl. 
West. Bot. 8: 145-147. 24 Ap 1957. 

Cuatrecasas, José. The American species of Dacryodes. Trop. Woods 106: 
46-64. Ap 1957. 

Cuatrecasas, José. A new genus | Paragynorys| and other novelties in Com- 
positae. Brittonia 8: 151-163. 8 Ap 1955. 

Cuatrecasas, José. Prima flora colombiana—1. Burseraceae. Webbia 12: 375—- 
441. 1957. 

Dillon, Gordon W. Development of a system of orchid classification. Am. 
Orchid Sov. Bull. 26: 255-261. Ap 1957. 

Dodson, Calaway H. Studies in Oncidium. Oncidium pusillum and its allies—I. 
Am. Orchid Soe. Bull. 26: 170-172. Mr 1957. 

Dunn, David B. Lupinus notes I. Leafl. West. Bot. 8: 154-156. 24 Ap 1957. 

Dunn, David B. A revision of the Lupinus arbustus complex of the Laxiflori. 
Madrofio 14: 54-73. Ap [My] 1957. 

Edwin, Gabriel. Mimulus Reifschneiderae, a new Mimulus from Nevada. Leafl. 
West. Bot. 8: 150, 151. 24 Ap 1957. 

Ehrendorfer, F. The lectotype of Galium multifloxwm var, Watsoni. Leafl. 
West. Bot. 8: 148, 149. 24 Ap 1957. 

Emery, William H. P. A cyto-taxonomic study of Setaria macrostachya (Grami- 
neae) and its relatives in the southwestern United States and Mexico. 
Bull. Torrey Club 84: 94-105. Mr—Ap [Je] 1957. 

Emery, William H. P. A study of reproduction in Setaria macrostachya and 
its relatives in the southwestern United States and northern Mexico. Bull. 
Torrey Club 84: 106-121. Mr—Ap [Je] 1957. 

Ferreyra, Ramon. A revision of the Venezuelan species of Monnina. Brittonia 
9: 9-18. 27 Ap 1957. 

Gentry, Howard Scott. A new Yucca [grandiflora] from Sonora, Mexico. 
Madrofio 14: 51-53. Ap [1 My] 1957. 

Hodge, W. H. & Taylor, Douglas. The ethnobotany of the Island Caribs of 
Dominica. Webbia 12: 513-644. 1957.. 

Howard, Richard A. & Proctor, George R. Vegetation on bauxite soils in 
Jamaica, II. Jour. Arnold Arb, 38: 151-169. Ap 1957. 

Howell, John Thomas. Chenopodium Vulvaria in California. Leafi. West. Bot. 
8: 160, 24 Ap 1957. 

Howell, John Thomas. Guizotia spontaneous in California. Leafl. West. Bot. 
8: 160. 24 Ap 1957. 

Howell, John Thomas. The Santa Ynez Thermopsis. Leafi. West. Bot. 8: 158, 
159. 24 Ap 1957. 

Howell, John Thomas. Scirpus sarimontanus in California. Leafl. West. Bot. 
8: 159. 24 Ap 1957. 

Irmscher, E. Uber Raddis brasilianische Begonien und einige verwandte Arten, 
sowie Beschreibung von zwei neue Arten. Webbia 12: 443-511. 1957. 
Isely, Duane. Leguminosae: nomenclatural notes. Rhodora 59: 116-119. My 

[3 Je] 1957. 
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James, Charles W. A new variety of Stipulicida setacea |lacerata|. Rhodora 
59: 98. 29 Ap 1957. 

Jones, George Neville. Vernonia crinita in Illinois. Rhodora 59: 119. My 
[3 Je] 1957. 

Klawe, W. L. Orobanche uniflora L. from Yarmouth County, Nova Scotia. 
Canad. Field-Nat. 70: 141. JI-S 1956 [My 1957]. 

Kobuski, Clarence E. Studies in the Theaceae, XXIX. Further studies in the 
genus Melehiora. Jour. Arnold Arb. 38: 199-204. pl. 1-4. 15 Ap 1957. 
Lalonde, Louis M. A new Amelanchier of eastern Canada. Rhodora 59: 119- 

122. pl. 1228. My [3 Je] 1957. 

Lathrop, Earl. Hedyotis minima f. albiflora. Rhodora 59: 95. 29 Ap 1957. 

Lehr, J. Harry. An annotated preliminary catalogue of the vascular flora of 
Rockland County, New York [continued]. Bull. Torrey Club 84: 126-134. 
Mr—Ap [Je] 1957. 

Leppik, E. E. A new system for classification of flower types. Taxon 6: 
64-67. Ap [29 Mr] 1957. 

McCaskill, June & Harvey, William A. New records of Compositae in Cali- 
fornia. Leafl. West. Bot. 8: 156, 157. 24 Ap 1957. 

McVaugh, R. A revision of Lysipomia (Campanulaceae, Lobelioideae). Brit- 
tonia 8: 69-105. 8 Ap 1955. 

Mc Vaugh, Rogers. Two new species of Lobeliaceae from Costa Rica. Brittonia 
9: 30-32. 27 Ap 1957. 

Maguire, Bassett & Wurdack, John J. Botany of the Phelps’ Guayana Expedi- 
tions—II. Uaipan-tepui, Estado Bolivar. Mem. N. Y. Bot. Gard. 9: 477- 
484, 23 My 1957. 

Maguire, Bassett & Wurdack, John J. § Collaborators. The botany of the 
Guayana Highland—Part II. Mem. N. Y. Bot. Gard. 9: 235-392. 23 My 
1957. 

Maguire, Bassett, Steyermark, Julian A., Wurdack, John J. § Collaborators. 
Botany of the Chimant&é Massif—I. Gran Sabana, Venezuela. Mem. N. Y. 
Bot. Gard. 9: 393-439. 23 My 1957. 

Manning, Wayne E. The genus Juglans in Mexico and Central America. Jour. 
Arnold Arb. 38: 121-150. 15 Ap 1957. 

Martinez, Maximino. Los encinos de México. VI. An. Inst. Biol. [ Mexico] 
27: 19-47. 1956. 

Massey, A. B. Cycloloma in Maryland. Rhodora 59: 160. 26 Je 1957. 

Moldenke, H. N. Additional notes on the Eriocaulaceae. XII. Bull. Jard. Bot. 
[Bruxelles] 27: 115-141. 31 Mr 1957. 

Moldenke, H. N. Materials toward a monograph of the genus Vitex. VIII. 
Phytologia 6: 13-64. Je 1957. 

Mohlenbrock, Robert H. & Voigt, John W. Contributions to the flora of south- 
ern Illinois. Rhodora 59: 125-128. 26 Je 1957. 

Monachino, Joseph V. A new species of Prestonia from Brazil. Phytologia 
6: 12, 13. Je 1957. 

Morton, C. V. Some West Indian Gesneriaceae. Brittonia 9: 18-24. 27 Ap 1957. 

Ramirez Canta, Débora. Contribucién al conocimiento de la flora de la Isla de 
Grifo o de la Roquetta, en Acapuleo, Gro. An. Inst. Biol. [Mexico] 27: 
229-244. 1956. 

Raven, Peter H. The introduced species of Bromus, sect. Ceratochloa, in Cali- 
fornia. Leafl. West Bot. 8: 151-154. 24 Ap 1957. 
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Raymond, Marcel. Some new or critical Scirpus from Indo-China. Nat. Canad. 
84: 11J-136. My 1957. 

Ritchie, J. C. A plant collection from northwestern Manitoba. Canad. Field- 
Nat. 70: 171-181. O—D 1956 [Je 1957]. 

Rollins, Reed C. Taxonomy of the higher plants. Am. Jour. Bot. 44: 188-196. 
F [29 Ap] 1957. 

St. John, H. Discovery of Alternanthera (Amaranthaceae) in the native 
Hawaiian flora (Hawaiian plant studies 27). Bull. Jard. Bot. [Bruxelles] 
27: 49-54. 31 Mr 1957. 

Schultes, Richard Evans. The identity of the malpighiaceous narcotics of South 
America. Bot. Mus. Leafl. 18: 1-56. pl. 1-8. 7 Je 1957. 

Schultes, Richard E. Orchidaceae neotropicales, II. Caldasia 7: 339-356. 15 
Mr 1957. 

Shinners, Lloyd H. Sisyrinchium Bermudiana L. instead of S. angustifolium 
Miller. Rhodora 59: 159, 160. 26 Je 1957. 

Soukoup, J. Catdlogo de la flora del Dept. de Puno. Biota 1: 191-212. D 1956. 

Stehlé, Henri. Pipéracées nouvelles ou rares de 1’ile anglaise de la Dominique 
(Petites Antilles) et contribution & la connaissance botanique de la Réserve 
Caraibe (23e contribution). Bull. Soe. Bot. France 103: 614-619. D 1956. 

Teuscher, H. The rediscovery of Epidendrum (Nanodes) medusae. Am. Orchid 
Soe. Bull. 25: 554-557. An 1956. 

Teuscher, H. Stanhopea ecornuta Lemaire. Am. Orchid Soe. Bull. 26: 265, 
266. Ap 1957. 

Thieret, John W. & Evers, Robert A. Notes on Illinois grasses. Rhodora 59: 
123, 124. My [3 Je] 1957. 

Ting, Y. C., Kehr, A. D. & Miller, J. C. A cytological study of the sweet potato 
plant Ipomoea batatas (L.) Lam. and its related species. Am. Nat. 91: 
197-203. Je 1957. 

Traub, Hamilton P. Hymenocallis littoralis from Florida. Rhodora 59: 99. 
29 Ap 1957. 

Twisselmann, Ernest C. A flora of the Temblor Range and the neighboring 
part of the San Joaquin Valley. Wasmann Jour. Biol. 14: 161-300. 1956. 

Uribe-Uribe, Lorenzo. Una nueva y interesante Passiflora de Colombia. Cal- 
dasia 7: 335-338. 15 Mr 1957. 

Voss, Edward G. New records of vascular plants from the Douglas Lake region 
(Emmet and Cheboygan counties), Michigan. Pap. Mich. Acad. 421: 
3-34. 1957. 

Waterfall, U. T. A new radiate Hymenopappus [glandulopubescens| from 
Mexico. Rhodora 59: 96, 97. 29 Ap 1957. 

Wilson, Kenneth A. A taxonomic study of the genus Eugenia (Myrtaceae) in 
Hawaii. Pacif. Sei. 11: 161-180. Ap 1957. 

Wimmer, F. E. Lobeliacearum species novae austro-americanae. Brittonia 8: 
107-111. 8 Ap 1955. 

Wurdack, John J. Certamen Melastomataceis, ITI. Caldasia 7: 331-333. 15 
Mr 1957. 

Wurdack, J. J. Certamen Melastomataceis, V. Phytologia 6: 1-11. Je 1957. 


PALEOBOTANY 
Bannon, M. W. & Fry, W. L. Three Cretaceous woods from the Canadian Arctic. 
Canad. Jour. Bot. 35: 327-337. pl. 1-4. My 1957. 
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Beck, Charles B. Tetraxylopteris schmidtii gen. et sp. nov., a probable pterido- 
sperm precursor from the Devonian of New York. Am. Jour. Bot. 44: 
350-367. Ap [Je] 1957. 

Mamay, Sergius H. Biscalitheca, a new genus of Pennsylvanian coenopterids, 
based on its fructification. Am. Jour. Bot. 44: 229-239. Mr [14 My] 1957. 

Rouse, Glenn E. The application of a new nomenclatural approach to Upper 
Cretaceous plant microfossils from western Canada. Canad. Jour. Bot. 
35: 349-375. pl. 1-3. My 1957. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under Bryophytes: Niering & Miller) 

Ashby, W. C. & Beadle, N. C. W. Studies in halophytes III. Salinity factors in 
the growth of Australian saltbushes. Ecology 38: 344-352. Ap 1957. 
Beadle, N. C. W., Whalley, R. D. B. & Gibson, J. B. Studies in halophytes IT. 
Analytic data on the mineral constituents of three species of Atriplex and 

their accompanying soils in Australia. Ecology 38: 340-344. Ap 1957. 

Chapman, V. J. Marine algal ecology. Bot. Rev. 23: 320-350. My 1957. 

Daubenmire, R. Influence of temperature upon soil moisture constants and its 
possible ecologic significance. Ecology 38: 320-324. Ap 1957. 

Kershaw, K. A. The use of cover and frequency in the detection of pattern in 
plant communities. Ecology 38: 291-299. Ap 1957. 

Koller, Dov. Germination-regulation mechanisms in some desert seeds. IV. Atri- 
plex dimorphostegia Kar. et Kir. Ecology 38: 1-3. Ja [F] 1957. 

Kucera, C. L. & Martin, 8. Clark. Vegetation and soil relationships in the glade 
region of the southwestern Missouri Ozarks. Ecology 38: 285-291. Ap 
1957. 

Lutz, H. J. et al. Symposium on application of ecology. Ecology 38: 46-63. 
Ja [F] 1957. 

McIntosh, Robert P. The York woods, a case history of forest succession in 
southern Wisconsin. Ecology 38: 29-37. Ja [F] 1957. 

McMillan, Calvin. Nature of the plant community. III Flowering behavior 
within two grassland communities under reciprocal transplanting. Am, 
Jour. Bot. 44: 144-153. F [29 Ap] 1957. IV. Phenological variation within 
five woodland communities under controlled temperatures. 154-163. 

McVaugh, Rogers. Establishment of vegetation on sand flats along the Hudson 
River, New York. IT. The period 1945-1955. Ecology 38: 23-29. Ja [F] 
1957. 

Mason, Herbert L. & Langenheim, Jean H. Language analysis and the concept 
environment. Eeology 38: 325-340. Ap 1957. 

Potter, Loren D. Phytosociological study of San Augustin Plains, New Mexico. 
Ecol. Monogr. 27: 113-136. Ap [My] 1957. 

Quarterman, Elsie. Early plant succession on abandoned cropland in the central 
basin of Tennessee. Ecology 38: 300-309. Ap 1957. 

Rzedowski, J. Notas sobre le flora y la vegetacién del Estado de San Luis 
Potosi. III Vegetacién de la region de Guadaleazar. An. Inst. Biol. [ Mex- 
ico] 27: 169-228. 1956. 

Spurr, Stephen H. Local climate in the Harvard Forest. Ecology 38: 37-46. 
Ja [F] 1957. 

Tadros, T. M. Evidence of the presence of an edapho-biotie factor in the problem 
of serpentine tolerance. Ecology 38: 14-23. Ja [F] 1957. 


1957 
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Whittaker, R. H. Recent evolution of ecological concepts in relation to the 
eastern forests of North America. Am, Jour. Bot. 44: 197-206. F [29 Ap] 
1957. 

Willson, Dan & Forest, Herman 8S. An exploratory study on soil algae. Ecology 
38: 309-313. Ap 1957. 

MORPHOLOGY 


(including anatomy and cytology in part) 


(See also under Fungi: Silva; under Spermatophytes: Carlquist; 
under Genetics: Fryxell) 


Boke, Norman H. Comparative histogenesis of the areoles in Homalocephala 
and Echinocactus. Am. Jour. Bot. 44: 368-380. Ap [Je] 1957. 

Carlquist, Sherwin. Wood anatomy of Mutisieae (Compositae). Trop. Woods 
106: 29-45. Ap 1957. 

Erickson, Ralph O. & Michelini, Francis J. The plastochron index. Am. Jour. 
Bot. 44: 297-305. Ap [Je] 1957. 

Esau, Katherine. Phloem degeneration in Gramineae affected by the barley 
yellow-dwarf virus. Am. Jour. Bot. 44: 245-251. Mr [14 My] 1957. 

Hall, R. P. Cytoplasmic inclusions of the plant-like flagellates. III. Bot. Rev. 
23: 313-319. My 1957. 

Kato, Yukio. On the endosperm nucleus of Allium. Jour. Hered. 48: 7-10. 
Ja—F [Mr] 1957. 

Knudson, Lewis. Self-pollination in Cattleya aurantiaca (Batem.) P. N. Don. 
Am. Orchid Soe. Bull, 25: 528-532. Au 1956. 

Luttrell, E. 8. Ascopore ejaculation in Gaewmannomyces graminis. Phyto- 
pathology 47: 242. Ap [16 My] 1957. 

Nelson, R. R. Heterothallism in Helminthosporium maydis. Phytopathology 
47: 191, 192. Ap [16 May] 1957. 

Nobles, Mildred K:, Macrae, Ruth & Tomlin, Barbara P. Results of inter- 
fertility tests on some species of Hymenomycetes. Canad. Jour. Bot. 35: 
377-387. My 1957. 

Savelkoul, Rose Marie H. Distribution of mitotic activity within the shoot 
apex of Elodea densa. Am. Jour. Bot. 44: 311-317. Ap [Je] 1957. 
Schmitt, John A. Comparative morphology of the Zinnia, Phlox and eucurbit 

powdery mildews. Am. Jour. Bot. 44: 120-125, F [29 Ap] 1957. 

Snyder, L. A. Apomixis in Paspalum secans. Am. Jour. Bot. 44: 318-324, Ap 
[Je] 1957. ’ 

Sun, C. N. Zonation and organization of root apical meristem of Glycine maz. 
Bull. Torrey Club 84: 69-78. Mr-Ap [Je] 1957. 

Wardlaw, C. W. On the organization and reactivity of the shoot apex in vascular 
plants. Am. Jour. Bot. 44: 176-185. F [29 Ap] 1957. 

Weaver, J. B. Embryological studies following interspecific crosses in Gos- 
sypium. I. G. hirsutumx G. arboreum. Am. Jour. Bot. 44: 209-214. Mr 
[14 My] 1957. 

Wilson, Charles M. & Ross, Ian K. Further cytological studies in the Acrasiales. 
Am. Jour. Bot. 44: 345-350. Ap [Je] 1957. 


GENETICS 
(including cytogenetics) 
(See also under Morphology: Weaver) 
Beamish, Katherine I., Cooper, D. C. & Hougas, R. W. Induced tetraploid 
Solanum species and species hybrids: meiosis and use in breeding. Am. 
Jour. Bot. 44: 305-310. Ap [Je] 1957. 
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Britton, Donald M. & Hull, J. W. Mitotic instability in Rubus. Jour. Hered. 
48: 11-20. Ja—F [Mr] 1957. 

Dodson, Calaway H. Studies in Oncidium—III. Chromosome numbers in 

Oncidium and allied genera. Am, Orchid Soe. Bull. 26: 323-330. My 1957. 

Dudley, J. W. & Wilsie, C. P. Inheritance of branched raceme and vestigial 
flower in alfalfa. Agron. Jour. 49: 320-323. Je 1957. 

Eigsti, O. J. Induced polyploidy. Am. Jour. Bot. 44: 272-279. Mr [14 My] 
1957. 

El-Ani, Arif S., Klotz, L. J. & Wilbur, W. D. Heterothallism, heterokaryosis, 
and inheritance of brown perithecia in Ceratostomella radicicola. Myco- 
logia 49: 181-187. Ap 1957. 

Elliott, Fred C. X-ray induced translocation of Agropyron stem rust resistance 
to common wheat. Jour. Hered. 48: 77-81. Mr—Ap [Je] 1957. 

Franzke, C. J. & Ross, J. G. A lineal series of mutants [of sorghum] induced by 
colchicine treatment. Jour. Hered. 48: 46-50. Mr—Ap [Je] 1957. 

Fryxell, Paul A. Mode of reproduction of higher plants. Bot. Rev. 23: 135-233. 
Mr 1957. 

Hadley, Henry H. An analysis of variation in height in sorghum. Agron. Jour. 
49: 144-147. Mr 1957. 

Hansen, Agnes. The expression of the gene dwarf-1 during the development of 
the seedling shoot in maize. Am. Jour. Bot. 44: 381-390. Ap [Je] 1957. 

Kirby-Smith, J. 8S. & Craig, Doris K. The induction of chromosome aberrations 


in Tradescantia by ultraviolet radiation. Genetics 42: 176-187. Mr [Je] 


1957. 
Jones, Donald F. Gene action in heterosis. Genetics 42: 93-103. Mr [Je] 1957. 
Mehlquist, Gustav A. L. & Clovis, Jesse F. Counting chromosomes in orchids. 


Am. Orchid Soe. Bull. 26: 389-393. Je 1957. 

Mertens, T. R. & Burdick, A. B. On the X-ray production of ‘‘desirable’’ muta- 
tions in quantitative traits [of tomatoes]. Am. Jour. Bot. 44: 391-394. 
Ap [Je] 1957. 

Rhyne, Claude L. Duplicated linkage groups in cotton. Jour. Hered. 48: 59-62. 
Mr-Ap [Je] 1957. 

Sampson, D. R. The genetics of self-incompatibility in the radish. Jour. Hered. 
48: 26-29. Ja—F [Mr] 1957. 

Smith, Glenn 8. Inheritance of head characters in tetraploid wheat hybrids: 
I. Glume tenacity and head type in mindum durum X vernal emmer. Agron. 
Jour. 49: 138-141. Mr 1957. 

Smith, Glenn 8S. Inheritance of stem rust reaction in tetraploid wheat hybrids: 
I. Allelic genes in mindum durumxXvernal emmer. Agron. Jour. 49: 
134-137. Mr 1957. 

Wall, J. Robert & York T. L. Inheritance of seedling cotyledon position in 
Phaseolus species. Jour. Hered, 48: 71-74. Mr—Ap [Je] 1957. 

Wellwood, Arnold A. & Randolph, L. F. Inheritance of differences in pachytene 
chromosome configuration in maize. Am, Jour. Bot. 44: 129-135. F [29 
Ap] 1957. 

PLANT PHYSIOLOGY 

(See also under Phytopathology: Shaw & Samborski; Thurston; Wallen & Millar) 

Aldrich, F. D. & McLane, 8. R. A paper chromatographic method for the detee- 
tion of 3-amino-1,2,4-triazole in plant tissues. Plant Physiol. 32: 153, 
154. Mr [My] 1957. 
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Avron (Abramsky), Mordhay & Biale, Jacob B. Metabolic processes in cyto- 
plasmic particles of the avocado fruit. III. The operation of the tri- 
carboxylic acid cycle. Plant Physiol. 32: 100-105. Mr [My] 1957. 

Bradley, Muriel V. & Crane, Julian C. Effects of auxins on development of 
apricot seeds and seedlings. Am. Jour. Bot. 44: 164-175. F [29 Ap] 1957. 

Brown, Dillon 8S. The rest period of apricot buds as described by a regression 
of time of bloom on temperature. Plant Physiol. 32: 75-85. Mr [My] 1957. 

Carter, H. Paul & Lockwood, John L. Lysis of fungi by soil microorganisms 
and fungicides including antibiotics. Phytopathology 47: 154-158. Mr 
[17 Ap] 1957. 

Cater, H. Paul & Lockwood, John L. Methods for estimating numbers of soil 
microorganisms lytic to fungi. Phytopathology 47: 151-154. Mr [17 Ap] 
1957. 

Crasemann, Jean M. Comparative nutrition of two species of Blastocladia. Am. 
Jour. Bot. 44: 218-224. Mr [14 My] 1957. 

Daly, J. M. & Sayre, R. M. Relations between growth and respiratory metabolism 
in safflower infected by Puccinia carthami. Phytopathology 47: 163-168. 
Mr [17 Ap] 1957. 

Danielson, L. L. & Brittingham, W. H. An electronic temperature integrator for 
plant physiological research. Plant Physiol. 32: 142-146. Mr [My] 1957. 

DeZeeuw, D. & Leopold, A. C. The prevention of auxin responses by ultraviolet 
light. Am. Jour. Bot. 44: 225-228. Mr [14 My] 1957. 

Ergle, David R. & Eaton, Frank M. Aspects of phosphorus metabolism in the 
cotton plant. Plant Physiol. 32: 106-113. Mr [My] 1957. 

Gardner, I. C. & Bond, G. Observations on the root nodules of Shepherdia. 
Canad. Jour. Bot. 35: 305-314. pl. 1. My 1957. 

Gustafson, Felix G. Comparative absorption of cobalt-60 by upper and lower 
epidermis of leaves. Plant Physiol. 32: 141, 142. Mr |My] 1957. 

Haber, Alan H. & Tolbert, N. E. Photosynthesis in gibberellin-treated leaves. 
Plant Physiol. 32: 152, 153. Mr [My] 1957. 

Hillman, Williams 8. & Galston, Arthur W. Inductive control of indoleacetic 
acid oxidase activity by red and near infrared light. Plant Physiol. 32: 
129-135. Mr [My] 1957. 

Humphreys, T. E. & Dugger, W. M. The effect of 2,4-dichlorophenoxyacetic acid 
on pathways of glucose catabolism in higher plants. Plant Physiol. 32: 
136-140. Mr [My] 1957. 

Joham, Howard E. Carbohydrate distribution as affected by calcium deficiency 
in cotton. Plant Physiol. 32: 113-117. Mr [My] 1957. 

Johnston, F. B., Nasatir, Maimon & Stern, Herbert. The isolation of nuclei 
and oxidative particles from viable wheat embryos. Plant Physiol. 32: 
124-129. Mr [My] 1957. 

Kishimoto, Uichiro. Studies on the electrical properties of a single plant cell. 
Internodal cell of Nitella flexilis. Jour. Gen. Physiol. 40: 663-682. 20 My 
[Je] 1957. 


Lewis, Ralph W. Amino acid nutrition of Alternaria solani. Phytopathology 
47: 121-125. Mr [Ap] 1957. 

McNulty, Irving B. & Newman, David W. Effects of atmospheric flueride on 
the respiration rate of bush bean and gladiolus leaves. Plant Physiol. 
32: 121-124, Mr [My] 1957. 
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Machlis, Leonard. Factors affecting the lag phase of growth of the filamentous 
fungus, Allomyces macrogynus. Am, Jour. Bot. 44: 113-119. F [29 Ap] 
1957. 

Nelson, C. D. & Gorham, Paul R. Uptake and translocation of C-labelled 
sugars applied to primary leaves of soybean seedlings. Canad. Jour. Bot. 
35: 339-347. My 1957. 

O’Kelley, Joseph C. Boron effects on growth, oxygen uptake and sugar absorp- 
tion by germinating pollen. Am. Jour. Bot. 44: 239-244. Mr [14 My] 1957. 

Proctor, Vernon W. Preferential assimilation of nitrate ion by Haematococcus 
pluvialis. Am. Jour. Bot. 44: 141-143. F [29 Ap] 1957. 

Raggio, Miguel, Raggio, Nora & Torrey, John G. The nodulation of isolated 
leguminous roots. Am. Jour. Bot. 44: 325-334. Ap [Je] 1957. 

Robbins, William J. Physiological aspects of aging in plants. Am. Jour. Bot. 
44: 289-294. Mr [14 My] 1957. 

Russell, John. Aminotriazole interactions in the growth of timothy grass seed- 
lings. Canad. Jour. Bot. 35: 409-424. My 1957. 

Siegel, S. M. Growth- and enzyme-inhibiting properties of bean seed extracts. 
Plant Physiol. 32: 151, 152. Mr [My] 1957. 
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